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TWO ENGINEERS IN THE CAB. 

The time has certainly come for a protest against 
a certain type of locomotive, or rather against the 
present way of manning such locomotives, which con- 
stitutes a grave peril to the passengers on certain 
railroads. We refer to what is popularly known as 
the "Mother Hubbard" type, in which there are 
two cabs widely separated; one for the engineer, 
and the other for the fireman. The engineer's 
cab is located at about the mid-length of the boiler, 
and the fireman's cab or platform is in the usual 
position at the rear of the boiler. The only means 
of access to the engineer's cab, which is entirely in- 
closed, is by a narrow running board, reaching to the 
fireman's platform. The firebox is so wide that when 
the fireman is attending to his duties the engineer is 
practically shut off from his sight. When we remem- 
ber that on many of the best managed roads there is 
a strict law that the fireman shall check off the sig- 
nals with the engineer, we can see that, on the face 
of it, this separation of the two men introduces an 
element of risk in the misinterpretation of signals. 
But, over and above this is the far more serious risk 
that the engineer may be suddenly taken sick, or even 
stricken down in death by apoplexy or heart failure. 
Cases of the death of the engineer through heart fail- 
ure or through being hit when leaning out of the 
cab have happened of late years with inexplicable 
frequency, and the last case of this kind, which oc- 
curred in the middle of last month, strikingly illus- 
trates the dangers inherent in this form of engine. 
A "Chicago Limited" train, drawn by a locomotive 
of the "Mother Hubbard" type, was running at high 
speed in the night time, when the engineer suddenly 
fell dead in the cab, the fireman being in complete 
Ignorance that anything was wrong. The tragedy was 
discovered only when the train ran at full speed 
through a station at which it should have stopped, 
noticing which, the fireman climbed into the 'cab, 
where he found the lifeless body of the engineer and 
brought the train to a stop. The type of locomo- 
tive referred to is a popular one on some lines, and 
it is an excellent design for the conditions under 
which it has to work. It has the one defect brought 
out by the above and similar incidents, the clear 
remedy for which is to place two men at all times in 
the cab. 



COMPARISON OF TURBINES AND RECIPROCATING 
MARINE ENGINES IN SERVICE. 

The Midland Railway Company has recently been 
in a position to gather what is undoubtedly the most 
valuable comparative data as yet secured, as to the 
relative performance of turbine and reciprocating en- 
gines when used in commercial service. The company 
recently built for their Irish and Isle of Man service 
four steamers, which were identical in everything but 
their motive power. This, in the case of two of them, 
the "Antrim" and "Donegal," consisted of reciprocat- 
ing engines, and in the case of the others, the "Lon- 
donderry" and the "Manxman," consisted of Parsons 
turbines. Of the two turbine boats, the "Manxman" 
was provided with turbines of 25 per cent more power 
than those on the "Londonderry." By the terms of the 
contract the vessels were to maintain 20 knots per 
hour with two double-ended boilers under steam, and 
on the trial the "Antrim" under these conditions 
showed 20.6 knots, the "Londonderry" 21.6 knots, and 
the "Manxman" 22.65 knots per hour. With all the 
boilers in use, the respective speeds were 21.86, 22.36, 
and 23.12 knots per hour. During the trials the de- 
crease in water consumption in the case of the "Lon- 
donderry" amounted to 8 per cent, and of the "Manx- 
man" to 14 per cent, as compared with the two re- 
ciprocating-engine boats. It follows that there was a 
corresponding decrease in coal consumption by the 
turbine boats, the "Manxman" making 20.3 knots on 



the same amount of fuel that was burned by the "An- 
trim" when making 19.5 knots. There was a great 
economy in the amount of lubricating oil consumed, 
which in each turbine steamer amounted to 5 gallons 
per single trip. This again resulted in further econ- 
omy, by the reduction of the staff in the engine room 
from four greasers to two. To these advantages must 
be added the almost complete absence of vibration. 
Furthermore, in the whole period of service the tur- 
bines have cost practically nothing for upkeep. There 
is a saving in the weight of the hull in the turbine 
steamers of about 30 tons, and in the weight of the 
engines, shafting, and propellers, of 85 tons. These 
two items together represent a saving of 115 tons, or 
6 per cent of the weight of the steamer when running 
light. 



PANAMA CANAL IN FOUR YEARS. 

Among the many engineers who have made a care- 
ful study of the Panama Canal problem, there is none 
that has so intimate a knowledge of its purely engi- 
neering features as M. Bunau-Varilla, who was for 
several years chief engineer of the late French Panama 
Canal Company. It is a fact that most of the later 
survey work and tentative plans of the Panama Canal 
that have been executed since the United States be- 
came interested as a probable purchaser of the prop- 
erty are based upon and include the very exhaustive 
engineering data that were obtained by the engineers 
of the old Panama company. That the former chief 
engineer maintains his qualification to speak with 
authority on this great question is shown by the in- 
variable good judgment and sound engineering sense 
that have marked all of his published articles or 
spoken suggestions on the Panama Canal question. 

The latest plan suggested by Bunau-Varilla, and re- 
cently laid before the President and before the Inter- 
national Board of Engineers, has so many features to 
recommend it, and is such a happy compromise of 
widely diverging schemes for canal construction, that 
we look to see it adopted unless some serious engineer- 
ing difficulties, not anticipated by the former chief 
engineer, should present themselves. As matters stand, 
opinion is divided as to whether a sea-level canal 
should be built or one with locks; that is to say, 
whether the canal should have a summit level at 30, 
60, or 90 feet, or be boldly cut through at tide level 
from ocean to ocean. The 90-foot level scheme is that 
of the original French company, and it has received 
the indorsement of an international board of engineers 
of high standing. The sea-level scheme, due originally 
to De Lesseps, was first seriously revived by the late 
Chief Engineer Wallace, who now appears to have 
based his calculations' upon data which gave too opti- 
mistic an estimate. There can be but little doubt that 
Mr. Wallace's statements as to the low cost and short 
time in which the sea-level canal can be cut through 
must be taken with very grave reserve. At the same 
time there can be no doubt that the idea of the United 
States opening the canal at sea level has taken a strong 
hold upon the imagination, if not upon the judgment, 
of a large number of members of Congress, and of the 
people of the United States as a whole. If there should 
eventually be a consensus of expert opinion among the 
engineers that a sea-level canal can be built within a 
reasonable time and at a not too heavy cost, it will be 
found that the nation stands ready to indorse it. 

Judging from the start that we have made in this 
great matter, it seems to be very certain that the im- 
mediate digging of a sea-level canal will require a 
length of time and an expenditure of money that will 
be prohibitive. On the other hand, if the original 
Panama Canal company's plan for a 90-foot level, but 
with an enlarged prism and longer and deeper locks, 
be adopted, it becomes a question, in view of the rapid 
increase in the size of ships and the bewildering growth 
and magnitude of the world's shipping, whether the 
construction of a canal with locks upon dimensions and 
by methods that prohibited any future enlargement or 
change would not be a short-sighted policy that might 
eventually lay a heavy restraining hand upon the 
future development of traffic by this great waterway. 

As a compromise between these two plans the sug- 
gestion offered by M. Bunau-Varilla is very timely, 
and should it be approved by the International Board 
of Engineers, it would prove to be an admirable solu- 
tion of the difficulty. He proposes to build a canal on 
the location which would be chosen if it were to be 
cut through at sea level, but to plan the various levels 
and locate the different locks with a strict view to se- 
curing the earliest possible opening of the canal; an 
event which, he believes, could be accomplished, if his 
suggestions are followed, within four years' time. The 
broad principle upon which he would proceed would 
be that of so accommodating the plans of the canal 
to the topographical features of the Isthmus that its 
opening could take place within the least possible time. 
Commencing with the Culebra cut, which is the deter- 
mining factor, he points out that already the mountain 
has been cut down from 300 feet above sea level to 
150 feet. He would place the summit level of the canal 
p.t 130 feet, cutting it to provide a uniform depth of 



35 feet throughout. Descent to tide level would he 
made by eight locks, four on the Pacific and four on 
the Atlantic side; and it is because of the compara- 
tively small amount of excavation that would have to 
be done, that he estimates that a, canal built on these 
lines could be opened for navigation within four years. 
Although the 130-foot level canal would have a 
capacity far larger than the traffic that would, immedi- 
ately seek the new waterway, it would be considered 
as temporary and as serving its purpose merely while 
the work of cutting down the various lock-levels to 
tide level was being carried on. The proposed plans 
provide for carrying on this further work of excava- 
tion without in the least interfering with the existing 
traffic. This is rendered possible by carrying the ma- 
sonry of the locks down to tide level, an arrangement 
which would permit of the upper portions of the locks 
being removed to keep pace with the gradual lowering 
of the summit level. It is estimated that the work of 
transforming a lock canal with 130-foot summit level 
into a sea-level canal would occupy a period of from 
five to seven years, the time varying according to the 
bottom width determined upon for the canal. If the 
bottom width were 150 feet, five years would suffice, 
and seven years if the bottom width adopted were 300 
feet. Finally, according to this French engineer's esti- 
mate, the change from a lock to a sea-level canal can 
be made without incurring a greater cost of excava- 
tion per unit than would result in the immediate exca- 
vation of the sea-level canal as at present proposed. 



RECENT ADVANCES IN SELECTIVE WIRELESS 
TELEGRAPHY. 

Early in the experimental struggles of wireless 
telegraphy it was found that the parabolic reflector as 
a means for directing messages would have to be aban- 
doned, since the power of the waves was so greatly cut 
down as to render it useless for commercial purposes, 
yet it was evident that without selectivity the field of 
the new art would be greatly circumscribed. Conse- 
quently, since those historic days many schemes have 
been proposed for accomplishing the desired result, 
ranging from the transmission of waves unidirection- 
ally as cited, to the propagation of waves of predeter- 
mined length and which would act only on a receptor 
tuned to receive them. 

One of the earliest devices for carrying out the first 
method was designed by M. Emile Guarini Foresio 
and consisted of inclosing the sending and receiving 
aerial wires in slotted sheaths with their openings fac- 
ing each other, when the waves emitted by the one 
would be projected only in the direction of the other 
or complementary wire, while the sheath inclosing the 
latter would reflect such waves coming from all other 
directions, preventing them from impinging on the 
aerial proper, or if oscillations were set up in the 
sheath, the energy would be conducted to the earth 
and there dissipated. While experimentally possible, 
this method did not fulfill the exacting conditions re- 
quired in practice with any marked degree of success, 
for, as in the earlier Marconi apparatus, there was an 
exceeding loss of energy and its usefulness was greatly 
limited by the restricted radius of the field it would, 
cover. 

A marked advance in sending wireless messages in a 
given direction has been brought out in Italy by Ales- 
sandro Artour, Esq., C.E., who has succeeded in pro- 
ducing circular and elliptical rays of electric waves 
which are sent forth in any desired direction with great, 
power. Herr Zehnder was the first actually to produce 
circularly and elliptically polarized electric radiations 
experimentally, in 1894. His plan was to utilize a pair 
of plane polarizing grids made of a number of parallel 
wires attached to a frame and place them parallel to 
each other a short distance apart and with their wires 
crossed. These two grids will reflect electric waves in 
the same manner that wire gauze will reflect light, and 
if the crossed wires of the grids are separated a dis- 
tance of one-eighth of a wave-length and the plane of 
the incident radiation is 45 degrees to the plane of the 
wires the reflected radiation will be circularly polar- 
ized, but if the relations of the planes are changed the 
polarization will be elliptical. 

For the purposes of commercial wireless telegraphy 
this method is obviously impracticable, since the ab- 
sorption losses would be prohibitively large. Signor 
Artour seems to have greatly reduced the dampening 
factor by devising a suitable apparatus for producing 
circularly and elliptically polarized electric radiation 
by a direct method, viz., connecting the secondary ter- 
minals of an ordinary induction coil with the balls of 
the usual spark-gap, while a third spark-ball is con- 
nected through a condenser with one side of the sec- 
ondary circuit, the three balls being disposed as the 
vertices of an isosceles triangle. To set up and propa- 
gate circularly and elliptically polarized waves, the 
aerial wires are in the form of the letter X, with the 
positive and negative balls of the spark-gap connected 
thereto at the lower terminals respectively, while the 
third spark-ball leads to the earth. In this ingenious 
fashion circularly and elliptically polarized electric 
waves are directly produced without reflection; the 
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ray formed may be transmitted in any direction, while 
its effective range has been demonstrated up to a dis- 
tance of 300 kilometers. 

The second method referred to holds out greater 
possibilities, although it has proven infinitely harder of 
solution ; this is syntonization based on electrical reso- 
nance. Sir Oliver Lodge was the first to evolve a 
system of syntonic wireless telegraphy in which the 
coefficients of inductance, capacity, and resistance were 
considered. Since these early essays Lodge has, in con- 
junction with Dr. Alexander Muirhead, devised and 
invented many ingenious improvements relating to the 
practice of syntonic wireless telegraphy. In this con- 
nection it must be borne in mind that there is a well- 
defined demarkation between what is called syntonic 
and selective systems, although at first the object of 
the former was to produce the latter. Not very long 
ago these words were used synonymously, but as the 
art unfolded it was found that while a transmitter and 
its complementary receptor could be attuned to the 
same wave length and were made the better for it in 
every way, they were not by any means rendered 
selective. 

The latest researches of the eminent physicist and 
electrician named that have been made public relate to 
syntonizing a transmitter and a receptor in which a 
greater certainty of action is obtained. The invention 
is the outcome of an experiment wherein a long wire 
attached to a discharging Leyden-jar circuit was 
thrown into violent electric oscillation in synchronism 
with the jar and this is combined with an "overflow,'' 
the result of another experiment, in which a long wire 
appendage was employed to set up oscillations in a 
Leyden-jar circuit and cause it to be charged to a 
point where it would overflow and disrupt a minute 
spark-gap; these two effects were again combined with 
a third, also discovered by Lodge, and produced by 
the "syntonic" Leyden jars; in this arrangement the 
oscillations of one discharging Leyden-jar or condenser 
circuit set up similar, though more feeble, oscillations 
of the same phase and frequency, in a distant Leyden- 
jar or condenser circuit tuned with a precision to the 
first. 

The combination of these three very pretty labora- 
tory experiments into a hard-and-fast commercial sys- 
tem has brought out several novel features, the chief 
one being the surging of violent electric oscillations in 
the condenser charged by the secondary of the induc- 
tion coil and the impulses of which are conveyed to 
the upper end of the aerial wire resulting in a series 
of sharp recoil kicks. This sudden rebound exerts a 
much greater effect in the surrounding ether than a 
simple periodic oscillation would. On reaching the dis- 
tant station these wires set up oscillations in the re- 
ceiving wire to which is attached a condenser circuit 
similarly attuned to that of the emitting station; in 
the condenser or internal circuit the oscillations work 
up gradually in strength until they become strong 
enough to break down the resistance of the coherer. 
This is brought about as soon as the maximum poten- 
tial attained by these oscillations in the condenser cir- 
cuit is high enough to cause an electrostatic overflow 
which takes place through the coherer; this causes a 
reduction in the resistance of the latter and the conse- 
quent formation of a signal by the receiving device. 

The novelty in this part of the invention is found 
in the mode in which the coherer is connected with the 
receiving condenser so that it will be impressed with 
the overflow or cumulative action of the waves, and 
such is the disposition of the circuits that it is, at the 
same time, protected from the direct action of the ele- 
vated conductor or any sudden impulse to which the 
latter is exposed. 

While these inventions do not by any means solve 
the vexatious problems of selective wireless signaling, 
they are vitally important in that they show that more 
and more effective means are being constantly devised 
by which the requisite energy is reduced and the ac- 
curacy of the working is increased, while at the same 
time the accumulated knowledge must lead eventually 
to a system of selectivity and all that this much-abused 
term implies. 



THE HEAVENS IN OCTOBER. 

BY HENRY NORRIS KUSSELL, PH.D. 

The best "landmarks of the sky" for* a beginner in 
the study of the constellations are the groups of stars 
which lie near the pole, for these, in our latitude, 
are visible at all hours of the night and in all sea- 
sons of the year. How this happens can be very 
clearly illustrated by a simple photographic observa- 
tion, which can be made with any camera. 

Choose a clear moonless night, point the camera 
toward the pole star, and expose for a couple of hours 
(using the largest stop). When the plate is devel- 
oped the stars will appear, not as points, but as long 
trails, owing to their apparent motion, and these 
trails will all be arcs of circles, with a common cen- 
ter. This shows that the apparent motion of the 
heavens, which causes the sun, moon, and stars to 
rise and set, is really a rotation about a fixed point, 
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which astronomers call the celestial pole. Bach star 
describes a circle about this pole every day. If the 
star is near the pole, the whole of this circle is above 
our horizon, and the star never sets. For stars far- 
ther from the pole, a larger and larger part of the 
circle lies below the horizon. Stars in the southern 
sky describe circles about the south celestial pole, 
which is as far below our horizon as the north pole 
is above it, so that some southern stars are only visi- 
ble to us for a small part of their circuit, and others 
still farther south never rise above our horizon at 
all. 

If we make a print from our negative, and mark 
the beginning or end of each trail with a conspicuous 
dot (to avoid confusion due to overlapping trails), 
we can easily identify the stars visible on our photo- 
graph, and in particular the pole star. It will be 
seen that the latter is not exactly at the celestial 
pole, but is some little way off in the direction of 
Cassiopeia. We see also that our photograph shows 
much fainter stars close to the pole than some dis- 
tance away. This is because the close circumpolar 
stars have shorter trails, so that their light is less 
spread out on the plate, and a fainter star can thus 
produce a visible impression. 

Of the circumpolar constellations, the most familiar 
is the Great Bear. At the present season this is not 
very conspicuous, as it lies below the pole, with the 
Dipper close to the northern horizon, and the Pointers 
almost under the pole star. 

A line drawn from the middle of the Dipper han- 
dle through the pole leads us to Cassiopeia, whose 
principal stars form a zigzag line in the Milky Way, 
resembling an irregular letter W. A line drawn to 
the left through the po'e star at right angles to this 
last line, points ouv the head of Draco, formed by a 
quadrilateral of stai s, of which the faintest is double, 
much too close for tne naked eye, but separable with 
a strong field glass. The constellation extends in a 
long line of stars, firs». upward \o the right, then 
down to the left, then a ; ;ain to the right, above the 
Dipper. Within its curve it incloses the smaller con- 
stellation of Ursa Minor, which contains one other 
star about equal in brightness to Polaris. 

The remaining circumpolar constellations are in- 
conspicuous, Cepheus, which lies between Draco and 
Cassiopeia, being the most prominent. 

To the east of Cassiopeia and below it is Perseus, 
whose principal features are a curved line of stars 
in the Milky Way, and a single bright star south of 
them, which is the remarkable variable Algol. Be- 
tween Perseus and Cassiopeia is a bright spot in the 
Milky Way, which the telescope shows to be a very 
fine star cluster. 

Below Perseus on the left is Auriga, recognized by 
the very bright star Capella and the irregular pen- 
tagon which it forms with the neighboring stars. On 
the right is Taurus with the unmistakable group of 
the Pleiades, and the bright red star Aldebaran. The 
very bright object between them is the planet Jupiter. 
The great square of Pegasus is southeast of the 
zenith, and Andromeda lies between it and Perseus. 
Cygnus and Aquila lie in the Milky Way to the west- 
ward, and Lyra farther northwest, with Hercules 
below it. 

Below the groups already named are the dullest of 
the zodiacal constellations. Sagittarius is just set- 
ting. Capricornus follows it, marked only by a pair 
of small stars — both double — southeast of Altair. 
Aquarius comes next, and can be identified by a little 
group, shaped like the ■ letter Y, lying on its side, 
which lies southwest of the great square of Pegasus. 
Pisces has no conspicuous stars, but Aries contains a 
small but rather conspicuous triangle, with very un- 
equal angles, which lies below Andromeda and to the 
right of Perseus. 

The large constellation Cetus fills the southern sky, 
but contains nothing to delay us at present. The 
isolated bright star low down in the south is Fomal- 
haut, in the Southern Fish. Saturn, which is a good 
deal brighter, is higher up and farther west. 

THE PLANETS. 

Mercury is morning star till the 12th, when he 
passes through superior conjunction and becomes an 
evening star. Throughout the month he is too near 
the sun to be seen with the naked eye. 

Venus is morning star in Leo and Virgo, rising at 
about 4 A. M'. in the middle of the month. 

Mars is evening star in Sagittarius, setting between 
9 and 10 P. M. all the month. On the 8th he is in 
conjunction with Uranus, which is about 1% degrees 
south of him. 

Jupiter is in Taurus, rising about 8 P. M. on the 
15th, and is rapidly becoming the most conspicuous 
object in the evening sky. 

Saturn is in Aquarius, and crosses the meridian about 
9 P. M. on the 1st, and 7:15 P. M'. on the 31st. He is 
therefore very conveniently observable in the evening. 
A very small telescope will show his rings, and one 
a little larger will show his brightest satellite, Titan. 
This is west of the planet on the 4th, north on the 
8th, and so on, its period being 16 days. 
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Cranus is in Sagittarius, and can best be identified 
oy its proximity to Mars on the 8th. Neptune is in 
Gemiiii and comes to the meridian about 5 A. M. in 
the middle of the month. 

THE MOON. 

First quarter occurs at 8 A. M. on the 5th, full moon 
at 6 A. M. on the 13th, last quarter at 8 A. M'. on the 
21st, and new moon at 2 A. M. on the 28th. The moon 
is nearest us on the 27th, and farthest away on the 
14th. She is in conjunction with Mars on the 4th, 
Saturn on the 8th, Jupiter on the 17th, Venus on the 
26th, and Mercury on the 28th. 

Princeton University. 



SCIENCE NOTES. 

Some interesting photos and particulars of huge 
gorillas hitherto unknown have been obtained by M. 
Eugene Brusseaux, a French official and explorer from 
Northern Africa. One of these huge monsters was shot 
by one of the official's sharpshooters. The animal 
measured 7 feet 6 inches in height, was 4 feet in width 
across the shoulders, and weighed 720 pounds. One 
of the hands when dismembered weighed 6 pounds. It 
required the united efforts of eight native soldiers to 
drag the corpse of the beast from, the point where it 
was killed to the French residency at Quessou, the 
administrative center of Central Sangha. The animal 
was here skinned and buried. Reports have been re- 
ceived at this station frequently during the past few 
months of the presence of these huge monsters in the 
upper valleys of Lonani and Sangereh, but hitherto it 
had been impossible to come to close quarters with 
them. According to native reports, however, the ani 
mals are unusually ferocious, not hesitating to attacl 
caravans during their passage through the country. 
The beasts differ essentially from the gorillas familiar 
ly known. The ears are small, the shoulders and 
thighs are covered with dense and long black hair, 
while the chest and stomach are almost bare. It is 
believed that they belong to a species that has not 
heretofore been known. 

The action of ultra-violet rays upon glass has been 
observed by Franz Fischer, a German scientist. In 
order to make the researches, he uses a mercury arc 
contained in a quartz tube as a source of the rays. 
Samples of different kinds of glass are placed quite 
near the tube, separated from it by a very thin layer 
of air, or the air can be replaced by hydrogen. By 
using a water-cooling device the apparatus is not al- 
lowed to become unduly heated. This precaution is 
not always needed, however. He uses a low tension 
of 18 volts on the arc. Under these conditions he ex- 
poses eight samples of glass to the light of the arc. 
Four of them are not acted upon, and remain colorless. 
The other four take a strong violet color at the end of 
12 hours. The color can be seen at the end of 15 min- 
utes exposure. Upon analyzing the samples of glass it 
is found that the ones which are colored all contain 
manganese, while in the other specimens it is absent, 
or nearly so. These results seem to explain the phe- 
nomenon which was observed by Crookes, who ob- 
served that pieces of glass exposed to the sun at an 
altitude of 12,000 feet at Myni, Bolivia, took a violet 
color by degrees. At this altitude the sun's light con- 
tains a large proportion of ultra-violet rays which act 
upon the manganese salts of the glass and cause the 
violet coloration. It is found that the color quickly 
disappears when the glass is heated to the softening 
point. Then when it .is cooled and. again exposed to 
the mercury arc, it takes the violet color, as before. 
That it is only the rays of short wave-lengths which 
produce the color is proved by placing a sheet of mica 
over the glass, and in this case no color is formed. The 
mica itself is not colored in this case. 

Researches on Radium and Radio-activity. — In a 
paper read before the Societe des Ingenieurs Civils M. 
Besson explains the method by which. M. and Mme. 
Curie were led to discover new radio-active bodies in 
the ores of uranium, and reviews the preparation of 
radium, the composition of the Becquerel rays emitted 
by radium, and the demonstration of MM. Curie and 
Dewar that radium is converted into helium; and 
finds in this decomposition the source of the energy 
of radium. He holds that the decomposition for bodies 
of light atomic weight would be general; uranium 
would be converted into radium, then into helium; 
thorium would be converted into argon. He states 
that the ores recently discovered in the Department 
of Saone-et-Loire are pyromorphites, probably render- 
ed radio-active by emanations proceeding from dissolu- 
tion in water of the phosphites of uranium found in 
the same lands. The simplest process for search is 
that of photographic plates. It is sufficient to pulver- 
ize the ore believed to be radio-active, to put it in a 
cup and leave it for twenty-four hours, well surround- 
ed with black paper. By comparing the marks pro- 
duced by a small parcel of the uranium metal with 
those produced by the ore supposed to be radio-active, 
it is easy to ascertain whether this contains radium 
or not. 
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SOMETHING ABOUT ALLIGATORS. 

The odd photograph reproduced in the accompany- 
ing engraving shows four rather unhappy-looking baby 
alligators. Probably as long as this species of saurian 
has been known, the young have been kept as curiosi- 
ties, and most amusing pets do the little fellows make. 
Unlike the young of other wild animals, which are 
sometimes domesticated when small, they grow very 
slowly, especially when out of their natural environ- 
ment, and are consequently well adapted for this pur- 
pose, as a number of years elapses before the alligator 
is large enough to be troublesome or even dangerous. 
Alligators do not appear to be very intelligent, the 
recognition of the person who feeds them in captivity 
being about the limit of their mental attainments. 
The older ones are sluggish and lazy, though they 
sometimes fight viciously with each other,- and are 
capable of doing terrible execution when aroused. 

If properly taken care of, the young alligator will 
thrive even in unnatural circumstances. His main re- 
quirement is sufficient heat, and if his box or cage be 
kept at too low a temperature, the little reptile be- 
comes languid and almost torpid, refuses to eat. for 
long periods, and frequently dies at the end of some 
weeks. If, however, the temperature of the air be 
raised, or the tank wherein he lies be warmed by the 
addition of a little hot water, he soon revives, and 
attests his continued interest in life by renewed activ- 
ity and the reappearance of his appetite. Unlike the 
older members of his family, the young 'gator in cap- 
tivity is quite lively; sometimes of an investigating 
turn of mind, and usually combative,, his antics are 
often diverting. If he can escape from his cage, he 
will travel considerable distances, and unless overcome 
by cold will wander indefinitely, subsisting as best 
he can. 

Many people who have attempted to keep young 
alligators have made the mistake of trying to feed 
them on a vegetable diet, for the alligator is first and 
last a carnivore. The diet of the young, who should 
be fed nearly every day, is very simple, and consists 
of bits of fresh meat, insects, and worms. They often 
show great fondness for the ordinary earthworm, and 
will frequently refuse all food but these. The larger 
specimens in captivity are fed about three times a 
week on fresh meat or small live animals, and they 
require little attention other than this. The older ones, 
particularly the males, will, if possible, eat the small 
alligators with avidity, and to check these cannibal- 
istic tendencies, the reptiles must be properly segre- 
gated. 

Alligators seldom breed in captivity, and while the 
females sometimes lay eggs, the latter are usually un- 
fertile. However, eggs that have been found in a 
natural condition in the curious cone-shaped mud 
nests are easily hatched by the application of heat, 
and while the young are at first feeble and helpless, 
they usually survive if carefully handled. Alligators 
live to be of great age, and there is a number of au- 
thentic records where individuals have been known 
to exist for nearly a century. 



A NOVEL PROCESS OF REANIMATION. 

BY DR. ALFRED GRADENWITZ. 

Any methods so far suggested for restoring asphyx- 
iated persons to life by artificial respiration, valuable 
though they prove in many cases, are still rather im- 
perfect. Par better results would be obtained by act- 
ing simultaneously and intensely both on respiration 
and on the circulation of the blood. 

Considering the well-known process of artificial 
breathing in the case of a horizontal supine position 
of the patient, it will be seen that with each inspira- 
tion, following 
a compression 
of the thorax, 
the latter ow- 
ing to its elas- 
ticity will rise 
distinct- 
ly, drawing in 
air into the 
lungs, but that 
at the same 
time the abdo- 
men is lowered 
in a most strik- 
i n g manner. 
i"he latter phe- 
nomenon is due 
to the exter- 
nal atmospher- 
ic pressure act- 
ing on the bow- 
els through the 
soft and yield- 
ing wall of the 
abdomen, thus 
consider- 
ably obstruct- 
ing the flatten- 
ing of the dia- 



phragm. The internal compartment of the breast will 
accordingly be increased only to a small degree, thus 
greatly reducing the effects of artificial breathing, and 
the same is true of expiration. As regards the other 
factor of importance in connection with reanimation, 
viz., the circulation of the blood, artificial respiration 
will no doubt exert some unfavorable influence on that 
factor also, the motion of the blood being interfered 
with to a degree the greater as the inspiratory pull is 
more intense and the pressure of expiration in the 
thorax stronger. This twofold undesirable effect will 
doubtless greatly diminish any chance of success in 
the event of the heart having stopped. 

Now, Dr. R. Eisenmenger, of Szaszvaros, Hungary, 
has had the idea of trying artificial breathing by sim- 




A HANDFUL OF ALLIGATORS. 

ply acting on the abdomen without producing any mo- 
tion of the thorax. By means of an apparatus con- 
structed by him he is able to diminish or to increase 
the atmospheric pressure acting on the abdomen to 
any desired extent. 

The apparatus consists of a lateral vaulted shield 
fitted with flexible extensions which can be fitted 
air-tight on its edge, while the convex part carries 
an aperture, to which a tube can be fitted. Now this 
shield is placed above the abdomen and the lower part 
of the thorax, so as to cover as with a bridge the whole 
of the former, while the tightened edge is made to rest 
on resisting parts of the body. In the space left be- 
tween the body and the shield and which is inclosed 
air-tight, the air is alternately drawn out and forced 
in by means of suitable bellows. 

The accompanying diagram illustrates how respira- 
tion is produced by means of this device. Supposing I 
to represent the thorax, and I I the abdomen, c d will be 
the diaphragm and c & the wall of the abdomen. If 
the atmospheric pressure acting on c 6 be decreased by 
means of the bellows, this action will be transmitted 
through the yielding walls oi I I and 7, drawing at- 
mospheric air through the air channels, e a. The vol- 
ume I will thus be increased and the diaphragm will be 
displaced toward eg d, while the wall of the abdomen 
is shifted to c f 6. Inspiration by this artificial pro- 




Fig. 1.— The Eisenmenger Apparatus in Use. 

A NOVEL PROCESS OF REANIMATION. 



cess will- accordingly be quite analogous to what takes 
place in the case of natural respiration. If now the 
atmospheric pressure above c f 6 be increased, the lat- 
ter will take the position ch b, while c g d is shifted 
to c i d, resulting in the air from the lungs escaping 
through e a. The inert diaphragm will thus perform 
passively the same motions (but for the. excursions 
being greater) as under normal conditions of life, by 
vii : :ue of the rhythmical increase and decrease. of the 
atmosj; 'aerie pressure acting on its concave surface. 

The pressure in the thorax and abdomen is consider- 
ably reduced during inspiration, and as the blood ves- 
sels in this compartment are subjected to lesser pres- 
sure than those lying outside of them, the blood will 
be made to flow from the periphery toward the place 
of smaller resistance, thus fully supplying with blood 
any organs of the thorax and belly, including the right 
half of the heart and lungs. During expiration the 
blood will be thrown out again from the breast and 
abdomen, owing to the increase in pressure on c 6, and 
on account of the valves inserted in the circulation (in 
the heart and veins) it will be allowed to flow only in 
one direction. 

The fact that in this novel process the lungs are 
filled with blood at the same time inspiration occurs 
is of. the' highest importance, as it greatly facilitates 
the exchange of gases. Successful results can thus be 
obtained even in cases where both spontaneous respira- 
tion and action of the heart have ceased. In fact, the 
heart will be enlivened on one hand by the blood tra- 
versing it and on the other by the oscillations in pres- 
sure, which act in a, way analogous to what has been 
called heart massage. 

It has been shown of late years that both animal and 
human hearts, after being separated from the body, 
can be restored to activity even two days after death 
has occurred by throwing salt solutions or other con- 
venient liquids rhythmically through them, and that 
they will go on beating for hours, until their energy 
is all exhausted, when the definite standstill ensues. 
The diagram illustrates the action on the heart occur- 
ring in Dr. Eisenmenger's process. 

The movable wall of the abdomen, c &, which is al- 
ternately pressed down and drawn upward by the pro- 
cess above described, will transmit this reciprocating 
motion through the bowels of the abdomen to the dia- 
phragm, which is made to perform analogous move- 
ments, resulting in an inspiration and expiration 
through the air channels, e a. The heart, which is lo- 
cated in the compartment /, is thus alternately com- 
pressed strongly by the dip.phragm, cid, as it is thrown 
upward, and expanded violently as this muscle is 
thrown downward to eg d. The artificial negative 
pressure in I and 1 1 will obviously result in hypersemia 
(excess of blood) in the vessels both of the breast and 
abdomen, when the blood will flow toward the right 
half of the heart from the upper vein of the throat, as 
may be distinctly observed by the pulsation of the lat- 
ter. By vi: trie of the lively aspiration, the blood will 
even traverse the right heart in the direction of the 
open valves and get into the pulmonary arteries. 

If at the beginning of the other phase of the process 
the pressure within the abdomen is increased, part of 
the abdominal blood will first be conveyed toward the 
heart, while another part retrocedes into the lower ex- 
tremities to the extent allowed by the valves of the 
veins. As the pressure increases in the abdomen the 
diaphragm is thrown upward through the intermediary 
of the bowels, thus compressing the veins of the thorax 
and the heart and lungs which had been filled by pre- 
vious actions. 

It will be readily understood that these oscillations 
in pressure e as produced artificially by a rhythmical in- 
crease and de- 
crease in the 
atmospher- 
ic pressure act- 
ing on the ab- 
domen will ex- 
ert a kind of 
massage on the 
heart, a d i s - 
tinctive feature 
from the usual 
action being 
that not only 
the increase in 
pressure but 
the adjustable 
decrease in 
pressure are al- 
lowed to exert 
their effect. If 
ordinary mas- 
sage be called 
positive, the 
Eisenmen- 
ger process can 
be appropriate- 
ly called an al- 
ternately posi- 
tive and nega- 
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Kig. 2.— The Complete Apparatus. Showing Various Sizes of 
Abdominal Shields. 
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tive massage. Now the latter will obviously have a 
most powerful influence on the motion of the heart 
and blood. Another advantage of the process over di- 
rect massage is the fact that at the same time the heart 
is acted on, the lungs are^fully ventilated, artificial 
respiration being produced simultaneously. This pro- 
cess of heart massage in connection with simultaneous 
artificial respiration will warrant success even in most 
hopeless cases, another good point being the fact that 
it can be continued for a long time without fatigue. 

Experiments made on fresh corpses (that is to say, 
in the case of absolute 
standstill of the heart) 
have shown the blood to 
be sucked into the right 
heart and into the lungs 
and afterward to be thrown 
through the vessels of the 
lungs into the left heart, 
whence it must be thrown 
into the arteries, owing to 
the increasing pressure. 
These experiments have 
really borne out the fact 
that the above process not 
only warrants an artificial 
respiration more analog- 
ous to the natural process 
than any other method, 
but at the same time an 
artificial circulation of the 
blood. Owing to the re- 
vivifying effect it exerts on 
the organism the apparatus 
will be used to advantage 
also in the case of many 
affections of the body. It 
has been given a most 
convenient form and is 
constructed by Hermann 
Straube, of Dresden-Neu- 
stadt. 

•-•-* ■ 

BRICK MAKING. 

BY W. PRANK M'CLURE. 

Brick making, like so 
many other industries of ancient origin, has undergone 
a very marked evolution in recent years. Machinery 
has taken the place of dynamite in the loosening of 
shale, one machine accomplishing the work of seventy- 
five men. After coming from the pug mill, the pasty 
material is cut into the shape of bricks by machinery 
which works automatically. Modern methods also pro- 
vide for the using of exhaust steam and heat from the 
kilns for the heating of the drying house. 

The demand for brick of nearly all kinds is increas- 
ing. The value of common brick alone according to 
recent statistics is more than forty per cent that of 
the entire clay products of the United States. The ac- 
companying photographs were made in Cuyahoga 
County, Ohio — the State which leads all States in the 
production of clay products. And while in the amount 
of common brick the Buckeye State is exceeded by 
three other States, in the production of paving brick 
Ohio leads. Cuyahoga County yields vast quantities of 
the shale and clay used in the making of paving brick. 
It is said that the various brick-making industries of 
this section have a combined daily capacity of more 



than 500,000 bricks, besides many new kilns building. 
At the site where the steam shovel in the photograph 
is at work, it is estimated that there are more than 25 
acres of shale and clay. Beneath a depth of about 30 
feet of clay there lies between 300 and 400 feet of shale, 
and beneath this lime rock. As yet the digging is done 
only in the side of the banks, and not below the sur- 
face. In fact, it will be many years before it will be 
necessary to dig below the level. The machine used 
for extricating the clay and shale is a steam shovel, 
which has a daily capacity of 500 yards of shale or 




Digging Out Shale With the Steam Shovel. 

1,500 yards of clay. It is operated by two men. The 
scoop of this machine is also used in loading the raw 
products onto cars, which in turn deliver it to the 
brickyards. 

Prom the cars the clay and shale are shoveled into 
grinders, which reduce these two products to a powder, 
which in turn is carried by a bucket elevator to a big 
hopper. After it has been sufficiently screened, the 
powdered clay and shale next go to the pug mill, that 
which will not pass the screen going back to the grind- 
ers again. In the pug mill — a sort of conical trough — 
the raw material is tempered with water, and kneaded 
by means of a device somewhat resembling a screw 
propeller in shape. Prom this mill it is forced through 
a mold into one long, continuous brick, and this, as it 
comes from the mill, is carried on a wide belt to a 
cutting machine, which automatically cuts the ..con- 
tinuous brick into many bricks of just the desired size, 
the machine cutting sixteen bricks at one time. As the 
bricks come from the cutting machine, still soft and 
still resting on the belt, they are loaded onto flat cars 
and removed to the drying house, where they remain 



not less than a day and night. The capacity of a large 
drying house is about 100,000 bricks. The different 
apartments of this house are brick-lined. 

The brick next go to the kilns for baking. One of 
the engravings gives a good idea of the manner in 
which these brick are piled within the kilns. Five or 
six men often work three full days in filling one kiln, 
which fact gives some idea of the size of the interior. 
After the entrance to the kiln has been closed and 
sealed, the fire beneath is started. The baking process 
is then continued for nine or ten days, the temperature 

maintained within being 
2,300 deg. F. Then, when 
the kiln has been cooled, 
the bricks are taken out 
and are ready for ship- 
ment. Where fifteen or 
sixteen kilns are in use, 
the daily capacity of or- 
dinary-sized brick may 
reach 150,000. 

Some skill is required in 
operating the kilns while 
the baking is in progress. 
Cognizance must be taken 
of the heat-giving power 
of the fuel, the burning 
qualities of the brick, and 
the draft of the kiln. A 
uniform heat must be 
maintained. When the bak- 
ing process has been fin- 
ished dampers are opened, 
and the heat from the red- 
hot brick is forced by 
means of a fan to the dry- 
ing house through brick- 
lined flues. This heat, to- 
gether with the exhaust 
steam from the engine, 
comprises the economical 
method for heating the 
drying house heretofore 
mentioned in this article. 
Besides common brick, 
front brick, and vitrified 
paving brick, there are the fancy and ornamental brick, 
enameled brick, fire brick, ornamental terra cotta, fire- 
proof partitions, sewer pipe, drain tile, and some oth- 
ers, the manufacture of which requires slightly differ- 
ent methods of production, but all coming under the 
head of clay products. 



Waldstein and Herculaneum. 

Prof. Charles Waldstein, of Cambridge University, an- 
nounces that influential personages have promised 
their support of his scheme to excavate Herculaneum, 
and that the plan will yet be carried out. 

Dr. Waldstein declined to be more explicit, but he 
was evidently sanguine. It seems that the "influenti^.i 
personages" to whom he referred must be members cf 
the Italian government. So far as enthusiastic ap- 
proval and support in other countries went, he had all 
that he required before. It was only the attitude of 
the Italian authorities which prevented the success of 
the scheme and the commencement of work at Hercu- 
laneum a year ago. 




Pug-Mill. Brick-Cutting Machine in the Foreground. 

IMPROVED METHODS OF MAKING BRICK. 



Interior of a Modern Brick-Kiln. 
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KiiglnprrliiK IS at em 

Au ingenious railroad ticket printer has been de- 
vised by Count Piscicelli, an engineer of Naples. With 
this appliance, which is of simple action, the railroad 
tickets are printed and issued as required, thereby dis- 
pensing with the necessity of maintaining large sup- 
plies for issue at various stations, while on the other 
hand fraud, either by railroad officials or the public, 
is rendered absolutely impossible. The printer is 
started by a lever working perpendicularly in a slot. 
On each side of the slot are the names of the different 
stations of the system, and the lever is depressed 
to the name of the statio'n required. This action 
causes a disk to appear on the outward part of 
the machine, showing the destination of the 
traveler, together with the price of the ticket. By 
use of a small bolt the machine can be made to 
print first, second, and third class tickets, single or 
return, as well as privilege tickets, etc., on different 
colored cardboards. Bach ticket is reproduced upon a 
ribbon for the clerk to preserve and- the amount en- 
cashed appears on small disks on his left hand. Another 
set, of disks on his right hand shows the total amount 
of money taken. The invention is at present being 
tested by the Italian railroads. 

Suppression of Sounds and Trepidations. — At a re 1 
cent session of the Societe des Ingenieurs Civils, M. 
Prache presented a communication on the suppression 
of vibrations by means of the Anthoni-Prache system. 
He classifies vibrations as sounds and trepidations. The 
distinction between different sounds can be distin- 
guished by the ear. Researches as to their origin can 
alone give information as to their mode of transmis- 
sion, which it may be important to know. The inter- 
position of obstacles attenuates the sounds transmitted 
by the air. Insulated foundations suppress the trans- 
mission by the ground of sounds and trepidations. Of 
all insulating substances, caoutchouc, or rubber, alone 
possesses the requisite qualities, homogeneity, firmness, 
and elasticity, which is about twenty times as great as 
that of steel. He shows: (1) that the constancy of the 
volume appears to be the characteristic of deforma- 
tions purely elastic; (2) that the module of elasticity 
may be defined as the ratio of the variation of force 
to the variation of section perpendicular to the force; 
(3) that for great deformations, if one is sheltered 
from secondary phenomena due to the influence of the 
weather, permanent deformations, etc., and if the 
forces per unit of section and the sections are taken 
as co-ordinates, the curve obtained is an hyperbole. 
The velocity of propagation through caoutchouc may 
be reduced to a few meters per second. From the great 
difference between the velocity of propagation through 
caoutchouc, and through other solids, it results, accord- 
ing to the theory of Fresnel, that the intensity of the 
refraction is essentially null, and that there is a total 
reflection when the vibration tends to pass from the 
caoutchouc into the ground. 



Opening of Second Hudson River Tunnel. 

Connection by tunnels between New York and New 
Jersey was completed on September 29, 1905. With 
the breaking through of the last barrier on the Man- 
hattan side of the North River there was brought to 
a successful close, after difficulties seemingly insuper- 
able, the greatest engineering feat of its kind. 

The length of the tunnels between the shafts at 
Jersey City and Morton Street is 5,780 feet each, and 
the interior diameter of the twin tubes is 15 feet 3 
inches, and the exterior diameter 16 feet 8 inches. 
There will be a single track in each tunnel, with con- 
crete walks on the sides, to be used in case of a break- 
down. Electric traction will be used, and the west- 
bound, or cars going to New Jersey, will run through 
the north tunnel and the eastbound cars coming to 
New York will pass. through the tube just opened. < 

The island of Manhattan and the eastern shore of 
New Jersey are now connected by giant twin iron 
tubes, through which, in two years at the furthest, 
passengers will be carried under the bed of the river, 
under the streets of New York, and into the very 
heart of the metropolis, and in far less time than is 
required to-day to transport them by the fastest ferry- 
boats from shore to shore. 

The opening of the south tunnel was celebrated in 
the afternoon by a trip of the president and directors 
of the tunnel company and a party of newspaper rep- 
resentatives through the tunnel. W. G. McAdoo, presi- 
dent of the New York & New Jersey Tunnel Company, 
was the host. 

The tunnels now constructed are being extended to 
Sixth Avenue at Christopher Street, from which point 
subway lines will be built up Sixth Avenue to Thirty- 
third Street, and across the city to Astqr Place. 

Two additional tunnels are also under construction 
from Jersey City to the heart of the down-town district 
at Church and Cortlandt Streets, and work is about 
being begun on a connection on the New Jersey side 
of the river between-the two sets- of tunnels. 

In the future a system will be completed whereby 
those living in nearby cities and towns of New Jersey, 



as well as those arriving horn tlManl points by the 
steam railways terminating at the New Jersey water 
front, will be enabled to reach the very center of either 
up-town or down-town New York by safe and com- 
fortable access, at a great, saving of time, and freed 
from the dangers and uncertainties due to fog and 
ice, or the many other hazards incident to a crowded 
waterway. 



article on Japanese heraldry in the Sij.i.-ti.emunx is par- 
ticularly timely. The article is well illustrated with 
Japanese heraldic devices. Sir William Crookes con- 
cludes his paper on diamonds. 
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AN APPARATUS FOE OBSERVING AND AUTOMATICALLY 
REGISTERING THUNDERSTORMS. 

i An apparatus intended for observing and automat- 
ically recording thunderstorms was recently de- 
scribed by Prof. A. Turpain to the French Physical 
Society. It consists of a set of seven coherers of 
graduated sensitiveness, connected with an antenna. 
One of the coherers, viz., the most sensitive, is placed 
in a circuit closed through a Claude relay, while the 
remaining coherers, which are of gradually increas- 
ing sensitiveness, are arranged in open circuits^'so 
that their sensitiveness is reduced in a constant 'pro- 
portion. 

As an atmospherical discharge acts on the appar- 
atus, the starting coherer (not shown in the diagram) 
produces a current serving to disengage the appar- 
atus, when a rotating commutator driven by a weight 
is allowed to perform a whole revolution and to re- 
turn to its zero position. During the time the com- 
mutator is rotating, the connection of the antenna 
with the coherers is discontinued, thus avoiding any 
influence of atmospheric discharges, liable to inter- 
fere with the records. The duration of the rotation 
is by the way reduced to a minimum. 

While performing its revolution, the commutator 
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AN APPARATUS FOR RECORDING THUNDERSTORMS, 

will perform the following operations: 1. It will in- 
troduce successively the six coherers of graduated 
sensitiveness into the circuit of a highly sensitive 
galvanometer, allowing the successive deflections of 
the latter to be recorded photographically on a mov- 
ing sensitive plate. 2. It will decohere the coherers 
on which a hammer acts during a sufficient interval 
of tinie. 3. It will throw a checking current of op- 
posite direction to the recording current into the gal- 
vanometer through the coherer. This current enables 
the decohering of the coherers to be checked, thus as- 
certaining whether the ensuing records are to be 
counted. 

The intensity of electrical discharges of atmospher- 
ic origin is thus automatically and successively re- 
corded by the number and magnitude of the deflec- 
tions registered, thus enabling the intensity of the 
discharges during a thunderstorm to be recorded 
from a distance, in terms of time. A Richard re- 
corder enables the moment of the , discharges to be 
registered as they follow one another. 
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The Current Supplement. 

The current Supplement, No. 1553, opens with a 
splendid article, very fully illustrated, on the Just 
process of making dry milk. How carbon rods and ' 
plates can be made at home, is told in an instructive 
article by the late George M. Hopkins. Capt. R. H. 
Bacon, of the British navy, writes on the causes of 
accidents to submarine boats, a subject which is of 
considerable importance to naval men when the fre- 
quency of accidents to submarines is considered. Prof. 
John Stone Stone contributes an excellent discussion 
of interference in wireless telegraphy. A novel coil- 
clutch reversing gear is described by the .English cor- 
respondent of the Scientific Americas. The turbine 
steamer "Manxman" is equipped with an electric steer- 
ing gear which is decidedly novel from many points of 
view. The gear is very fully described. Dr. William 
Stirling writes thoughtfully on breathing in living 
beings. Everything connected with Japan has a height- 
ened interest for us at present. For that reason an 



The Long-Distance' Balloon Race from Liege. 

The recent long-distance balloon race from Liege 
resulted in a victory for the English competitor, 
"Vivienne III.," carrying Mr. Leslie Bucknall and Mr. 
Stanley Spencer. Owing to the unpropitious weather 
only three vessels started. The English aeronauts 
had an adventurous journey, the most remarkable 
circumstance being that for the major part of the 
journey an altitude of over 16,000 feet was main- 
tained, which constitutes a record height for a bal- 
loon under such circumstances. \> At the time of the 
ascent the wind was blowing at 30 miles an hour, 
but the aeronauts decided to reach a high altitude 
quickly so as to get above the clouds into an antici- 
pated stronger wind. This was reached at 9,000 feet 
where a terrific wind velocity, was encountered, and 
even at the maximum altitude attained (16,000 feet) 
the wind was blowing at 50 miles an hour. At 9,000 
feet the aeronauts had an unusual experience. At 
the ascent the wind was blowing from the northeast, 
but at 9,000 feet the aerostat began to lurch and oscil- 
late most violently, as it had entered a current blow- 
ing from the southwest at 50 miles an hour. As the 
balloon passed from one current to the other there 
was a violent shock, , causing it to heel over to an 
alarming degree, while the aeronauts, with the car 
almost horizontal, had to cling tenaciously to the car 
u"til it once more regained its vertical equilibrium in 
the higher current. -iEven at the altitude of 16,000 
feet the aeronauts could distinctly hear the clanging 
of machinery and the roar of the blast furnaces when 
passing over the Belgian and German iron districts. 
At nightfall the aeronauts descended below the clouds 
to ascertain their bearings, as they were traveling 
rapidly toward the North Sea. They discerned below 
a large city, and deeming it wise to descend, as they 
were uncertain of their true position, came to earth 
near a small village which proved to be Julich in the 
Rhenish provinces. Owing to the cross air currents, 
they had crossed and recrossed the River Rhine dur- 
ing the journey. This proved to be the greatest dis- 
tance covered by a balloon in the race. 



A Stock-Broker's Wireless Automobile Telegraph 
Station. 

Considerable interest has been aroused in the lat- 
est development of the wireless telegraph, which, ac- 
cording to newspaper accounts, consists in the instal- 
lation of an apparatus of this character in the auto- 
mobile of Major W. R. Wetmore, a wealthy resident 
of New York city and of Allenhurst, N. J. The object 
of the experiment is to enable Major Wetmore, who, 
while largely interested in active stocks, is fond of 
making short trips about New Jersey in his touring 
car, to keep in constant touch with his brokers in the 
city. 

The wireless transmitting station is located in the 
railway depot at Allenhurst, and from here the mes- 
sages are relayed to and fro between the automobile 
and New York, the regular telegraph agent acting at 
the same time as wireless operator. 

While the apparatus is rather crude, it is claimed 
that messages can be sent for distances of several 
miles, and that even then the signals are clearly 
heard. The receiving and transmitting antenna? con- 
sist of wooden uprights and cross-bars, strung with 
copper wire. They are secured respectively to the 
roof of the station and the top of the covered tour- 
ing car. The rest of the apparatus differs little from 
the usual small outfits. Ordinary telephone receivers 
are employed for hearing the telegraphic signals. 

— ■ ^ < • » ^ 

Artificial .tViimiee Stone. 

While emery is used for polishing tools, polishing 
sand for stones and glass, ferric oxide for fine glass- 
ware, and lime and felt for metals,' pumice stone is; 
more frequently employed for polishing softer objects. 
Natural pumice stone presents but little firmness, 
and the search has therefore been made to replace the 
natural product with an artificial one. The Schu- 
macher factory at Bietighein, Germany, has produced 
an artificial stone by means of sandstone and clay, 
designed to be used for a variety of purposes. No. 
1, hard or soft, with coarse grain, is designed for 
leather and waterproof garments, and for the indus- 
tries of felt and wool; No. 2, hard and soft, of average 
grain, is designed for work in stucco and sculptors' 
use, and for rubbing down wood before painting; No. 
3, soft, with fine grain, is used for polishing wood and 
tin articles; No. 4, of average hardness, with fine grain, 
is used for giving to wood a surface previous to pol- 
ishing with oil; No. 5, hard, with fine grain, is em- 
ployed for metal work and stones, especially litho- 
graphic stones. These artificial products are utilized 
in the same manner as the volcanic products. For 
giving a smooth surface to wood, the operation is 
dry; but for finishing the product Is diluted with oil. 
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The Recent Elevated Accident in New YorR. 

To the Editor of the Scientific American: 

The New York Elevated should have some method 
of announcing trains to junction points, as when trains 
are late, they do not always come in rotation. Then 
the trainman would not have to depend on the signals 
displayed on the motor, which are useless in foggy 
weather. They might be announced by telegraph or 
telephone. The telegraph is safer, as a telephone will 
not, of its own accord, make a sufficient distinction 
between words of similar syllables. As yet the tele- 
phone has not reached that stage of perfection where 
it supersedes the telegraph in dispatching trains. It 
is used to some extent on electric lines, but is not 
generally considered a success, often causing frequent 
delays and other inconveniences. The B. & M. R. R. 
terminal in Boston have a perfect system of announc- 
ing trains from tower to tower by telegraph. 

P. H. Sidney. 
Wakefield, Mass., September 30, 1905. 



Was this instinct or reason? It certainly was not 
imitation. 

I assure you I feel the effect of this act until this 
day. Had I acted with a reasonable instinct, an'" so- 
cured an ax or some suitable instrument and broken 
the ice for my animal, I would not have felt so in- 
significant in the presence of my buggy mare. 

Dk. E. C. Taylok. 

Exeter, Mo., September 6, 1905. 



The Center of an Aeroplane's Gravity. 

To the Editor of the Scientific American: 

In the issue of September 9 a writer suggested that 
aeroplane designers should place the operator, motor, 
etc., at quite a distance below the supporting surface, 
to prevent the machine tipping over. 

I have made a number of aeroplane models, and have 
obtained a flight of over two miles, with a model 
weighing 4 pounds, spreading 5 square feet of wing 
surface, and with the center of gravity about 1 inch 
below the center line of the wings, by flying as a kite 
and then breaking the string. The model had an auto- 
matic arrangement that altered the angle of the wings 
when the machine was struck by a gust of wind. 

I have never been able to make a model keep right 
side up that had the center of gravity much below the 
wings, as when it was struck by a side gust, the ma- 
chine would be blown over. 

The failures of Langley's, Lilienthal's, and Montgom- 
ery's machines were caused by some part of the appar- 
atus breaking, and not by the failure of the aeronaut 
to maintain the machine right side up. 

In all the aeroplanes that have achieved any success, 
the center of gravity is not much below the supporting 
surface. Prank N. Edie. 

Knoxboro, N. Y., September 18, 1905. 



Do Animals Reason? 

To the Editor of the Scientific American: 

For many years I have been benefited by reading 
your valuable paper, and hope to profit by it for many 
years to come. I have been a silent reader all the 
time, and perhaps it would be better for me to remain 
silent. But becoming intensely interested in your 
articles on the subject, "Do Animals Reason?" will you 
permit me to say a word? 

Do all domestic animals reason? Certainly they do 
beyond a question, and most assuredly do fowls also. 
Yesterday I rearranged the perches for my chickens. 
The old cock of the flock did not like my decision 
where I would have him roost, and made up his mind 
to have his way. He carefully eyed several limbs on 
near-by trees; finally he found a limb he believed he 
could fly to and catch. He stretched his neck, stepped 
right and left, felt well for a good footing, carefully 
measured the distance again and again, and finally 
made the effort, catching the' limb with his 'bill, but 
finally fell to the ground. But he knew he could suc- 
ceed, and did so with the next attempt. He measured 
the distance as accurately as my thirteen-year-old boy 
did when I asked him this morning how far he could 
jump. 

Was it my boy's instinct or reason that failed him? 
How was it with the rooster? 

I have a very sensible mare which, quite often, I 
drive single to the buggy. On one occasion, in winter, 
I traveled a country road where a large creek crossed. 
The water was some thirty yards wide covered with 
ice about three inches thick. I was at a great loss 
what to do, but I must go. Just what would happen 
I could not tell. I gave "Nettie" to understand she 
must take the ice. She did not like my decision, and 
gave me to understand as much. But I urged her to 
make the effort. She cautiously walked upon the ice 
about her length, when the ice broke. The water was 
about two feet deep, and a sheet of solid ice before 
her, I am sure I was more excited than my animal 
was. I felt I was in serious trouble, and could see a 
wrecked buggy and harness before me, with perhaps 
a crippled and cut animal that I valued very highly. 
I hesitated what to do next, and was quite anxious. 
To my astonishment, my animal reared on her hind 
feet, pleaching forward with her forefeet and bringing 
therii down with great force, breaking the ice in many 
pieces, then rose with both hind feet, throwing them 
forward and bringing them down with immense force, 
furl her reducing I he ice to pieces. This operation was 
repeated many times, going forward each time, until 
the opposite side of the creek was reached in safety. 



Time for Another Principia. 

To the Editor of the Scientific American: 

In your paper of July 15, you have an editorial en- 
titled "Time for Another Principia," from which I 
quote: 

"These are surely the corpuscles of electricity ex- 
ploited by Thomson. For three years the floods of 
mail received here, letters, essays, pamphlets, books, 
everything, have one inevitable trend and tendency, 
and that is: The universe rests on an electrical base. 
In other words, nothing exists but electricity. This 
doctrine comes here from all directions. This universe 
is now maintained by 'action at a distance;' that is, 
radio-activity is its sole support. There is not a trace 
of a new idea in this." 

To the concluding sentence of this quotation, where 
you say there is nothing new in this idea, I wish to 
reply by giving you and your readers some new ideas. 

While none of us know all of the wonders as set 
forth in the recent discoveries in radio-activity, and 
while you state that "the universe rests on an electrical 
base; in other words, nothing exists but electricity," I 
wish to differ from you in that respect, and submit the 
following ideas upon electro-magnetism, built from 
years of research and experiment, not only upon metals, 
but upon the human system, and observations of vege- 
table matter. I am led to believe that magnetism is 
the primary element of creation, and not electricity. 

For the purpose of illustrating my idea I will use a 
dynamo, the armature of which represents our sun 
and the field magnets represent the planets of our solar 
system. Dynamos are built of sufficient diameter and 
have as many field magnets as there are planets in our 
system, each magnet acting upon the armature and the 
armature reacting upon all of the magnets, each renew- 
ing its power from the action of the others. We all 
know that the amount of electricity and magnetism de- 
veloped depends upon the speed of the armature; that 
is, increase the speed of the armature 25 per cent and 
you get 25 per cent more current. Therefore, carrying out 
our illustration, each planet is a field magnet for the 
generation of magnetism for all of the others, by which 
each, independent of the others, generates an elec- 
tric current for its own local use. Is it not, therefore, 
a self-evident truth that since there are large bodies 
of iron ore in the earth and the spectroscopic lines 
find the same elements in the sun and other planets, 
residual magnetism exists in the other planets the 
same as in the earth? 

Therefore, if a planet did not rotate on its axis, it 
would still be charged with a large amount of the 
energy which' we call magnetism. Now if we compel 
that planet to rotate on its axis, it causes the develop- 
ment of an ^element that did not exist on that planet 
before it rotated. This generation of a new species of 
energy is called electricity, and with the development 
of this new-born son of light and labor, it causes the 
planet to begin immediately to generate a much larger 
amount of magnetic intensity, or speaking in the lan- 
guage of mechanics, its invisible magnetic steel cables 
are doubled and trebled in strength and size and power 
to do work for itself and its neighboring planets mil- 
lions of miles away. 

We lay down the proposition that magnetism was 
and is a natural primal element that existed in the 
metals of planets from the dawn of their creation. 
Though the planet, if it is possible to imagine such a 
contingency, may not have rotated on its axis for mil- 
lions of years, it still had its storehouse of dormant 
magnetic life and power, whose unseen lines of force 
were reaching out into all the regions of space and 
searching for the polar affinity of its brother orbs with 
a pulling power that is inconceivable to the human 
brain. These lines of magnetic force, we will say for 
the purpose of our argument, are holding this non- 
rotative planet in their vise-like grip, floating at rest 
in space, very similar to our moon, which rotates upon, 
its axis but once a month if at all. Therefore, when 
we apply an irresistible rotating power and compel it 
to rotate on its axis, there occurs what we can call a 
tremendous friction. These millions of lines of unseen 
magnetic force, stronger than steel cables, object to this 
new motion; they say to this planet: "What is the 
matter with you? Can't you keep quiet and not kick 
up such a. racket?". But the rotating power is more 
mighty than the holding power, whereupon begins 
the bending, stretching, and warping of these lines of 
force, and this new element we call electricity is born 
of the struggle between these two giants, magnetism 
and the unknown rotative power. After the struggle 
and birth of electricity, magnetism received its younger 
brother with open arms and we call the twins by the 
name electro-magnetisir 



Incidentally, we would remark that the energy which 
keeps the planeta rotating on their axes is apparently 
a different power from that of magnetic force. Who 
knows what that energy is? The only reply we can 
make is to call it infinite energy. 

Can we not illustrate this idea by an equation in 
mathematics where we have two given and known 
quantities, magnetism and electricity, and one unknown 
quantity which is superior to both of the others, and 
solve this problem by using the dynamo? There it 
stands, idle; its armature not moving, but we know 
that it is ready to generate a given quantity of both 
magnetism and electricity. Before it can do this we 
must compel the armature to revolve, which it cannot 
do of itself, but requires another energy (our unknown 
quantity). This unknown quantity must be more pow- 
erful than the other two; therefore we apply a 2,000- 
horse-power steam engine to the shaft of a 1,500-horse- 
power dynamo and immediately the object of the cre- 
ation of that dynamo is complete; the armature 
revolves; results are given out. Therefore, I ask, is 
there not still another force left for men to discover 
and develop for the use of humanity — this unknown 
power which compels the planets to rotate against the 
lines of magnetic force? 

Therefore, have we not reason to believe that mag- 
netism is an absolute element of original creation and 
that electricity is the result of that purpose carried to 
its complete perfection? 

The first was required by its pulling power to keep 
each planet in its destined path. The second was not 
needed until the Creator said, "Let there be light, and 
the evening and the morning were the first day," viz., 
the earth commenced to rotate. 

What affinity there may be between radium and mag- 
netic lines of force I am not prepared to. say. We know 
each one penetrates all substances and cannot be in- 
sulated. That there is some affinity between them I am 
ready to believe, and to deny that there is any affinity 
between radium and electricity until the time comes 
for a forming planet to rotate. Then only does elec- 
tricity appear entirely as a local matter that does not 
pass away from the periphery of the earth or other 
planet only in so far as the moisture of the air extends 
above or beyond that planet. 

To establish my position I refer again to the moon, 
where no electricity exists as far as our ablest scien- 
tists have been able to discover. That it has a tremen- 
dous pulling power, we see by the tides of the ocean. 
If it is not magnetism that draws the ocean in its 
path, what is it? It is not needful to say that mag- 
netic power requires neither water nor wet earth. That 
there is radium in the moon, we have every reason to 
believe, but as yet cannot prove it; while the lack of 
water is absolute proof that there is no electricity on 
the moon. Therefore, if there is no electricity on the 
moon, the statement that "the universe rests on an 
electrical base" is not correct, for we know not how 
many other dead planets like the moon exist in the 
universe. 

No doubt there was a time in the life of the moon 
when it was surcharged with water vapor and elec- 
tricity; then did it not rotate on its axis as fast as 
does the earth? There are some things scientific in- 
vestigation has not yet revealed; one of them is why 
a planet stops rotating and dies, thereby losing its 
vapor and electricity. 

I have tried to express my ideas in as few words as 
possible; a volume could not tell all on the subject. 

Benson Bid well. 

Chicago, 111., August 10, 1905. 



International Polar Exi*loration. 

The International Congress on Economic Expansion, 
at its session at Mons, discussed a plan for placing 
polar exploration under international direction. A 
motion to this effect was signed by the Duke of Abruz- 
zi, the Duke of Orleans, Dr.. Charcot (the French Ant- 
arctic explorer), Lieut. Gerlache (the Belgian Antarctic 
explorer), Dr. Nordenskjold (the Swedish Arctic ex- 
plorer), and many others.. The signers are said to be 
certain to have the adhesion of Commander Peary and 
Dr. Nansen, and practically all the Arctic explorers. It 
was stated by those present that Dr. Nordenskjold, 
Lieut. Shackleton of the British navy (the Antarctic 
explorer), and W. S. Bruce were ready to take part in 
an international expedition. A motion was adopted 
approving the plan for international direction of polar 
exploration and asking Belgium to take the initiative 
in inviting the other nations. The congress also adopt- 
ed a proposition for the creation of an international 
ethnographic bureau for the purpose of assembling the 
information gathered by all scientific missions. Fred- 
erick J. V. Skiff of Chicago was among the supporters 
of the proposal to establish the bureau. A committee 
was appointed to organize it. The political section 
discussed trusts and tariffs and adopted a motion call- 
ing on the various governments to introduce legisla- 
tion for the control of industrial combinations. M. 
Beermaert, Minister *t State, addressed the marine sec- 
tion upon the necessity for an international agreement 
upon maritime legislation. 
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THE VANDERBILT CUP ELIMINATION RACE. 

The leading machines in the elimination race for the 
selection of the team which is to represent America in 
the Vanderbilt cup contest, were, as reported in our 
last issue, a Pope-Toledo 60-horse-power machine, a 
120-horse-power Locomobile, a 40-horse-power Royal 
Tourist, a 50-horse-power Haynes, and a 60-horse-power 
Thomas. The two leaders and the last are racing ma- 
chines, built specially for long-distance racing of the 
class to which the forthcoming race belongs; the other 
two are stock touring machines. Among those that 
failed to get placed were three racing machines — a 
90-horse-power Pope-Toledo, a 40-horse-power White 
steamer, and a 60-horse-power Christie; the first two 
having been built specially for this race, and the Chris- 
tie racer being the one that has this year done such 
good work in the Florida and Cape May races. 

The Vanderbilt Cup Commission, before the race was 
held, announced that they reserved the riglit to select 
other cars than those which might win, should it ap- 
pear to them that the American team would be strength- 
ened thereby. In accordance with this policy, they de- 
cided to substitute the White and Christie machines 
in place of the touring cars, and the 90-horse-power 
Pope-Toledo in place of the GO-horse-power Thomas. 
The chairman of the committee explained that the 
members felt that the two touring cars which showed 
an average speed of less than fifty miles an hour, would 
have but little chance of winning in a race in which, 
because of the faster course, the average speed was 
likely to be between sixty and seventy miles an hour; 
while they considered that the 90-horse-power racer 
with a driver like Lytle, with experience in road rac- 
ing, would be a better combination than that afforded 
by the lower-powered Thomas car and its less-experi- 
enced driver. 

That the failure of the three winning cars to be se- 
lected for a place on the team should be a great disap- 
pointment to their owners and builders was inevitable; 
lor it cannot be denied that, although their average 
speeds of 48.79, 47.44, and 46.26 miles per hour would 
not give much expectation of their winning against the 
fast and powerful foreign machines that are entered, 
the performance was an extremely creditable one 
for machines that were built merely for touring pur- 
poses. 

In any case, it is gratifying to note, as the result of 
the race, that America stands in a much stronger po- 
sition this year than she did last; for there are at least 
eight machines that may be considered strong candi- 
dates for a place on the American team, namely, the 
five that finished first in the trials and the three 
which were subsequently selected by the cup commis- 
sion. 

Our illustrations show eight of the ten machines 
which competed on the 23d ultimo. The only two not 
shown are the 60-horse-power Franklin (whose lengthy 
eight-cylinder air-cooled engine, however, appears upon 
page 282) and the six-cylinder, 90-horse-power Pope- 
Toledo, which broke a transverse member of the sub- 
frame that supports the engine and transmission, dur- 
ing the second circuit. The winning Pope-Toledo No. 
2, with Dingley at the wheel, is shown at the starting 
line, which it crossed at 5:32 A. M. This machine fin- 
ished its first round at 5 : 59 : 58, thus covering the 28.3- 
mile circuit in 27:58, or better than a mile a minute. 
This was the fastest time made by any machine. The 
other circuits were made in 31:07, 33:35, and 28:10 
respectively, and included two stops on the second and 
two on the third round. The first three stops were 
occasioned by broken vibrators and were of short dura- 
tion, while the last one was caused by dirt in the car- 
bureter, which it took about five minutes to clean out. 



The first and last round were made without a stop. 
The four-cylinder engine of the Pope-Toledo car is also 
shown herewith. It has the same type of corrugated 
copper water jackets that have been used on the Pope- 
Toledo machines for the past several years. The ex- 
plosion chambers on top of the cylinders are high and 
of small diameter. They contain the inlet and exhaust 
valves, the former of which is located above the 
latter and is automatic. The spark plug is seen in 
the head. A belt-driven, mechanical, force-feed oiler 




Exhaust Side of the 1% x 1% 4-Cylinder Locomobile 
Engine, Showing Copper Writer Jackets at V V. 




AA, clutch cone; III, blades of flywheel; CC, protective casing com- 
pletely inclosing forward side and rim of flywheel ; O, oil tank ; P, oil 
pumps ; E, exhaust pipe; R, radiator ; G, incased half -speed 
gear on same shaft with water pump ; K, centrifugal 
water circulating pump. 

Rear of Dash of Locomobile Racer, Showing New 

Oiling Arrangements and Casing for Flywheel 

Clutch. 

supplies oil to the engine cylinders and crank-case. A 
single carbureter, of the automatic float-feed type, sup- 
plies all four cylinders. The gasoline is pumped by 
hand from the main tank to an auxiliary tank just 
above the carbureter. A separate coil, high-tension ig- 
nition system with accumulators is used. The engine 
has 6 x 6-inch cylinders and it develops maximum 
power at 1,000 R. P. M., at which speed the car, which 
has a three-speed transmission, travels 78 miles an 
hour. The car differs from the regular model touring 
car chiefly in that the frame is shorter and that smaller 
tires are used on the front wheels. These are 3%. x"34, 
while those on the rear wheels. are 4% x 34. The 
wheel base is 96 inches, and the weight 2,198 pounds. 
The six-cylinder Pope-Toledo has cylinders of the same 
size as the other car, but two carbureters are used in- 
stead of one. This car is geared to make abou* 92 
miles per hour at 1,000 R. P. M'. of the engine. It has 



a 100-inch wheel base and weighs 1,000 kilogrammes 
(2,204 pounds), which is the limit. 

No. 1, the Haynes, made a very steady-running per- 
formance, and except for an oil can falling into the 
flywheel, had no troubles whatever. Its driver was 
sending it . over the course faster every round when 
the race finished. This machine has several improve- 
ments, including an arrangement for passing from high 
to low gear at once without releasing the clutch. It 
also has a special roller bevel-gear drive. The wheel 
base is 106 inches and the wheels 34 x 4 and 34 x 4%. 
The car weighed 2,198 pounds. 

Car No. 3, a large Matheson' touring car chassis of 
40 horse-power, as well as the front end of No. 4 — the 
White steamer — is shown at the starting line. No. 3 
quit in the first round from a crank-shaft bearing 
seizing, and No. 4 did even worse, for Walter C. White, 
who was driving it, opened the throttle too suddenly, 
with the result that one of the universal joints of the 
longitudinal driving shaft broke as. the car went over 
the line. The machine coasted down the slight grade 
a short distance and stopped at the side of the road. 
During the next half hour a universal joint was taken 
from a touring car which stood beside the road, and 
the racer was repaired. It reappeared at the start 1 
hour, 7 minutes, and 52 seconds after it first crossed 
the line. On the second round it was put out of the race 
by the water tank breaking. The tank had been dam- 
aged in an accident which occurred the previous day. 

The present White racer is built along somewhat the 
same lines as the former one with which Webb Jay 
set the world's track record for the mile at 48 3-5 sec- 
onds. The engine and generator in the new car are 
more powerful, and the machine is built heavier 
throughout in order to make it suitable for road rac- 
ing work. It also has larger tanks for the storage of 
gasoline and water, and it is, furthermore, equipped 
with a condenser which extends along both sides al- 
most half the length of the car. The car sets very 
close to the ground, the springs and frame being be- 
low the axles. In every respect it looks like a power- 
ful racing machine. The wheel-base is 132 inches, the 
front wheels have 3% x 30-inch tires, and the rear 
wheels 4% x 34-inch. As in the touring car of the 
same make, the frame is of armored wood and there is 
a shaft drive with disconnecting clutch from engine 
to rear axle. In the extreme front of the car is the 
water tank; then comes the generator, similar in every 
respect, except size, to that used in the White touring 
car; set close behind this is the vertical, compound 
engine, which also differs only in size from a stock en- 
gine. There is a high, square dash, and the driver and 
his assistant sitting behind this are almost completely 
protected by it, only their heads being visible from the 
front of the machine. On the rear of the car are twin 
gasoline tanks, which, as well as the water tank, have 
a capacity of 30 gallons. The weight of this car is 
2,184 pounds. No. 5, the Locomobile racer, probably 
was capable of the greatest speed of any machine en- 
tered, for its engine was by far the largest, and has de- 
veloped under test well over 120-horse-power. Joseph 
Tracy, who drove the huge machine both here and in the 
last Bennett race in France, used every precaution in 
order to make a good showing. He traveled the 113 
miles without a stop, and covered the circuit in two 
minutes less time the last two laps than he took for the 
first two. His times were 31:27, 31:13, 29:56, 29:13 
for the four laps. A variation of but 14 seconds in 
going 28.3 miles certainly shows very skillful driving. 
Tracy tried to make the rounds in 30 minutes each, and 
how well he succeeded is shown by the above figures. 
This racer has had necessary changes made in it since 
the Bennett race. The chief of these is the complete 





The 60-Horse-Power 6 x 6-Inch Engine of the Pope-Toledo Car, 



This view shows the corrugated copper water jackets and the automatic carbureter, as well as the spark coil 
lying horizontally on a hoard just over the flywheel. Note also the special radiator of this car. 



Exhaust Side of the 50 -Horse-Power 5 x 6-Inch Haynes Engine. 

The gear-driven pump, mechanical oiler, and belt-driven fan are clearly shown. Also an auxiliary oil 
tank and spark coil on dash. 

ENGINES OF THE COMPETING CARS IN THE VANDERBILT CUP ELIMINATION RACE 



October 7, 1905. 



Scientific American 



281 





Start of the 60-H. P. Pope-Toledo, Which Won the Race in 2 Hours and 

50 Seconds. 



The 40-H. P. Matheson and AVhite Steam Racers at the Starting Line. 
Neither Car Finished. 




The 1 20-H. P. Locomobile Rounding the Hyde Park Turn. This Machine 

Made no Stops and Won Second Place in 2 Hours, 

1 Minute. 49 Seconds. 




The 40-H. P. Haynes Speeding. This is an Improved American Touring Car 

Which Made a Very Consistent Performance and Obtained Fourth 

Place in 2 Hours, 23 Minutes, 32 Seconds. 





The 40-H. P. Royal Tourist Which Overturned in the Third Round, was Righted 
Again, and Won Third Place in 2 Hours, 1 9 Minutes, 1 8 Seconds. 



The 60-H. P. Front Drive Christie Machine Which did not Finish on Account of 
Tire Trouble, but Which has been Placed on the American Team. 




TUe flO-H. P. Six-Cylinder Thomas Racer, Which Made Good Time on the First Round, but was Delayed by Battery Troubles Afterward. This Car was Fifth in 
2 Hours, 29 Minutes, 40 Seconds ; hut it was not Put on the Team, Being Replaced by a More Powerful Pope-Toledo. 

MACHINES WHICH COMPETED IN THE VANDEfiBILT CUP ELIMINATION TRIALS. 
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protection of the clutch from oil by incasing it and the 
flywheel, as shown in our illustration. The tight cas- 
ing around the flywheel is shown at C C. The blades of 
the flywheel, 7 I 1, are seen within this casing, while the 
clutch cone, A A', is seen within the flywheel. The oil 
tank is located on the dashboard at 0, and three hand 
oil pumps are now used for forcing the oil to the bear- 
ings, cylinders, and crank case of the engine. The 
water pump is shown at K on the same shaft with the 
inclosed gear, (?, which is driven by another gear on 
the motor shaft at half the speed of the latter. 

Another change that was 
made before the car was 
sent abroad and since it was 
described in our issue of 
May 27 was the replacing 
of the ordinary cast water 
jackets by similar jackets 
of sheet copper. This was 
done in order to .educe the 
weight, as the car was 100 
pounds over weight when it 
was completed. Nearly the 
whole 100 pounds were re- 
moved from the engine 
alone. Yet this made a per- 
fect performance in both 
the Bennett race and the 
eliminating trial. In the 
view shown herewith, the 
reader will note the copper 
water jackets, V V, riveted 
to the engine. The engine 
is so geared that at 900 R. 
P. M. the car travels at a 
speed of 90 miles an hour 
on the high gear. It was 
Ihe only engine fitted with 
low-tension ignition by 
magneto, and the car, too, 
was the only one to finish 
the race without a stop. 

The Christie car, No. 6. 
has already been described 

at length in our last Automobile Number. It was 
driven by George Robertson, who had had scarcely 
any experience in driving it. As a consequence, the car 
swayed badly. The engine did not start easily at the 
starting line, and so it was set in motion by pushing 
the car and suddenly letting in the clutches. One of 
the front tires was not sufficiently inflated. It was 
ripped off at a turn in the first round, and the wheel 
was run on its rim 250 yards to the nearest, tire sta- 
tion. Putting on the new tire was a lengthy process, 
as this car consumed 1 hour, 50 minutes, and 58 sec- 
onds on the first round because of the delay. The sec- 
ond round was made in 32:38; and the car appeared 
to have great speed as it passed the grand stand. In 
the Vanderbilt race it will be driven by Walter Chris- 
tie, its designer and builder, and it will doubtless make 
a much better showing in view of what it has done 
in the past. The engine of this car is a 6% x 6% four- 
cylinder, water-cooled motor, the cylinders being in 
one casting which has a copper water jacket around 
it. As is apparent from the 
photograph, the engine is 
placed transversely in front 
and drives the wheels direct 
through cone clutches in each 
of its two flywheels and short, 
universally-jointed shafts con- 
necting with the hubs ■of the 
wheels, and permitting them 
to be turned for steering. 
With a similar motor on the 
rear of his car, Mr. Christie 
made a mile at Atlantic City 
beach in 38 seconds (94.73 
miles an hour), but in a sub- 
sequent trial the rear cylin- 
ders broke off at the base, 
fortunately without hitting 
either Christie or his me- 
chanic. 

The driver and mechanic 
of No. 7 — the "Royal Tourist" 
— deserve great credit for 
what was without a doubt the 
pluckiest performance of the 
day. The car ran splendidly 
and without mishap until it 

was half way around on the third round, when it over- 
turned at the sharp- turn about 2% miles northeast from 
the grandstand. Its driver, Robert Jardine (who also de- 
signed and built the car) took the turn at too high a 
speed. The road was soft at this point and the earth had" 
been pushed Up in a ridge at the edge of the turn. The 
car, as usual, tended to skid, but the moment the wheels 
struck the ridge (which held them from sliding fur- 
ther laterally) the terrific centrifugal force developed 
overturned it about its outer wheels as a pivot, and it ■ 
fell upside down. Both men were thrown out but not 



injured badly. With the aid of onlookers they righted 
the car, straightened the bent steering column and 
levers as best they could, and in four minutes from 
the time it overturned it was again on its way. So 
quickly was the car righted that the water did not 
spill out of the radiator to any great extent or the 
acid out of the ignition accumulators. The nervy 
driver finished the third round without a stop, but he 
was obliged to stop twice for water in the fourth. The 
top cap was knocked off the radiator and the pump 
forced the water out, while the radiator was leaking 




Map of [tie Course of the Vanderbilt Race. 

The eliminating race was held over this course. 

besides. Despite the accident, the machine was only 
two minutes slower on the third than on the second 
round, which was the fastest. It was during an effort 
to go still faster that the accident occurred. The 
time by rounds was as follows: 34:44, 33:21, 35:36, 
35:37. The last two rounds within one second of each 
other is a curious coincidence in view of what hap- 
pened in each. 

The engine of No. 7 is a typical four-cylinder, 5 x 5% 
motor with its cylinders cast in pairs. It is geared so 
as to run the car 60 miles an hour at 1,000 R. P. M. The 
horse-power developed is 32 to 38. The car has a three- 
speed sliding gear with universal joints between engine 
and transmission, and between the transmission and 
the rear axle in the propeller shaft. Roller bearings 
are used in the wheels and rear axle. The former are 
fitted with 34 x 4%-inch tires. The wheel base of the 
car is 110 inches. This machine made an excellent 
showing and finished third, despite the fact that it 
overturned in the third round and that its driver 




The 60 -Horse-Power, 5 x 5-Inch, Air-Cooled, Franklin Ens 

Note the auxiliary exhaust pipe at the bottom of the cylinders. 
THE VANDERBILT CUP ELIMINATION RACE. 

and mechanic miraculously escaped serious injury. 
The six-cylinder Thomas racer was car No. 8. A 
good idea of the length of this machine (which has a 
122-inch wheel base) is to be had from the illustration. 
This car would have made a far better showing had it 
not been for the breaking of the battery box .which 
carried the two sets of accumulators. One of these 
upset and lost most of the acid as the car passed the 
grandstand at the beginning of the second round. 
Grant, the mechanic, held the battery between his feet 
until it was used up. Then a stop was made and the 



other battery was put in circuit. This too ran down 
and the last few miles were run on the low gear at 20 
miles per hour in order to keep the engine running, as 
it was missing fire so badly from the weak battery. 

The six-cylinder Thomas motor is made up of indi- 
vidual cylinders bolted to the crank case. The inlet 
valves are automatic and are placed directly over the 
exhaust valves. The spark plugs are located in the 
valve chambers. A distributor directs the secondary 
current from a spark coil with vibrator, to each of the 
six plugs in turn. Storage batteries are used to supply 
the current. The engine 
cylinders are 5%-inch bore 
by 4%,-inch stroke. A 
three-speed sliding gear 
transmission and side chain 
drive to the rear wheels is 
used. The car weighs com- 
plete 2,180 pounds. 

The eight-cylinder, air- 
cooled Franklin was No. 9. 
The engine started readily 
and ran with the clock-like 
regularity of most of the 
Franklin motors; but the 
machine did not accelerate 
rapidly and did not appear 
to have much speed. It 
made one round in 36:46 
and gave out in the second 
owing to the universally- 
jointed driving shaft com- 
ing apart. The engine of 
this car is rated at 60 
horse-power and is prob- 
ably the largest air-cooled 
motor which has ever been 
placed upon an automobile. 
It consists of two four- 
cylinder units joined to- 
gether and driving a single 
crank shaft. The cylin- 
ders have a 5-inch bore and 
stroke. All the valves 
are in the cylinder heads and are mechanically oper- 
ated. „ An auxiliary exhaust pipe is fitted and connects 
with ports at the base of the cylinders, as can be plain- 
ly, seen in the illustration. On account of the length 
of the motor, the car itself has a very lengthy appear- 
ance, while the driver's seat is raised exceptionally 
high. The wheel base of the machine is 128 inches, 
and the wheels used are fitted with 3% x 36 and 4 x 36 
inch tires in front and rear respectively. The weight 
of the machine is, 2,180 pounds. 

The total elapsed times of the five machines which 
finished were: No. 2, 60-horse-power Pope-Toledo, 2 
hours and 50 seconds; No. 5, 120-horse-power Locomo- 
bile, 2 hours, 1 minute, 49 seconds; No. 7, 40-horse- 
power Royal, 2 hours, 19 minutes, 18 seconds; No. 1, 
50-horse-power Haynes, 2 hours, 23 minutes, 32 sec- 
onds; No. 8, 60-horse-power Thomas, 2 hours, 29 min- 
utes, 40 seconds. The average speeds of these cars in 
the order named were 56.54, 55.80, 48.79, 47.44, and 
46.26 miles an hour. The first two of these times are 
a little better than the aver- 
age time made by the winner, 
Heath, on his Panhard car 
last year. Although he trav- 
eled very much faster the 
first few rounds, he only suc- 
ceeded in averaging 52.2 miles 
per hour on account of tire 
trouble. Thus it will be seen 
that only the first two cars 
made an average speed as 
great as that which will un- 
doubtedly be averaged in the 
final race. The Thomas made 
54.98 miles per hour in its 
first round, so that if its bat- 
tery had been fastened on se- 
curely it would' probably have 
made the third best average 
time. With the exception of 
the Christie none, of the ma- 
chines had tire trouble. 

The race was hardly long 

enough to test thoroughly 

the endurance of ' tires and 

machines under high-speed 

conditions; but it is to be 

hoped that the lessons to be learned from it will be 

taken to heart by the owners of the cars chosen, and 

that as a result the American cars will make a fast 

and steady performance in the final race. 

If the team remains as selected, it will consist of 
the following five machines: 120-horse-power Locomo- 
bile, 90 and 60-horse-power Pope-Toledo machines, 60- 
horse-power Christie, and a 40-horse-power White 
steam racer. The last two of these machines .are dis- 
tinctively American types, and all are purely racing 
cars. 
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GLIDING BOATS. -THE NAVIGATION OF THE FUTURE, 

BY PROF. DANIEL BEI.LET, OF THE PARIS SCHOOL OF POLITICAL SCIENCE. 

Every vessel of the ordinary type, even if of very 
light draft, is partly submerged, for it must displace 
its own weight of water, whether it be in motion or at 
rest. To use a figurative but very descriptive expres- 
sion, it "plows" the water, separating its particles and 
forming a furrow. This plowing necessitates a con- 
tinual expenditure of energy, from which, for exam- 
ple, a wheeled vehicle traveling over a smooth road is 
exempt. It is true that the building of boats has been 
carried to great perfection, and the forms of bow and 
stern are such that the water is parted with compara- 
tive ease and flows together smoothly astern. In the 
new auto boats, especially, both the bow and stern 
waves are nearly eliminated. But the resistance due 
to partial immersion remains, and forms the greatest 
impediment to progression, far exceeding the skin 
friction. It is because of this resistance that the pow- 
er required to propel a vessel varies as the cube of the 
velocity. 

Hence inventors have long sought the realization of 
a type of vessel which shall not penetrate but glide 
over the water, thus eliminating all resistance except 
the skin friction on the bottom. The best method of 
attaining this result is to give the vessel so great a 
speed and such a form that the propelling force is re- 
solved into two components, one of which sustains the 
weight of the vessel. This is the principle of Count 
de Lambert's remarkable boat, before describing which, 
however, I will mention some earlier attempts. 

The idea of the gliding boat seems to have been sug- 
gested by the children's pastime of "skipping" stones 
on ponds. The stone, like the boat, has weight, which 
is sustained by the decomposition of 
its momentum on oblique impact 
against the water. 

In 1872 Proude, at the request of the 
British Admiralty, experimented with 
planes sheathed with polished metal, 
variously grouped and inclined. As 
light and swift-running motors were 
not then to be had, the apparatus was 
towed. At high speeds there was a 
partial emergence, which sometimes 
amounted to half the displacement, 
and the resistance was found to in- 
crease less rapidly than the velocity. 

M. Pictet also attacked the problem, 
not with inclined planes, but with con- 
structions somewhat like the modern 
auto boats, which "glide on their 
sterns." The sides of his boat were 
parallel and vertical, while the profile 
of the bottom was a parabola with its 
vertex at the bow, and its concavity 
directed downward. The stern was 
vertical, and made an acute angle with 
the bottom. The boat was towed, and 
showed advantages over ordinary 
boats at all speeds exceeding 10 miles 
an hour. It rose perceptibly, the wa- 
ter flowing away in a smooth, connect- 
ed sheet. Up to 15 V> miles an hour 
the increase of power required was 
much less than with an ordinary boat, 
and at higher speeds the power de- 



creased in absolute value. In some 
half the normal displacement was out 
M. Albert de Puydt has endeavored 
glide over the 
appreciable dis- 
means of in- 
which he calls 
i's calculated 
power suffices 
the water a 
1,300 pounds, 
plane area of 



^ 



d 



Pictet's Experi- 
mental Boat, with 
Lines of Flotation. 



cases more than 

of water. 

to make a boat 
water without 
placement, b y 
clined planes, 
hydroplanes. It 
that 13 horse- 
to lift out of 
boat weighing 
with a hydro- 
100 square feet. 




Designed to ruu on films of air forced out under the gliding runners. 

Ader's Gliding Boat and Its Pneumatic Runners. 





Lambert's Steam Glider, Model of 18!) 7, Made 20 Miles per Hour. 



An Experimental Trip with Lambert's Boat. 

Length, SO feet. Breadth, 10 Frt't. Fivo gliding planes. Speed, 25 miles per hour. 12-horse-power motor. 



Such a boat easily 
accommodates a 
40 - horse - power 
motor, so that 27 
horse - power r e - 
mains for the for- 
ward motion. De 
Puydt's experi- 
ments, I think, 
have been confin- 
ed almost entirely 
to a small model. 
M. de Lambert, 
on the contrary, 
has built - a series 
of practica- 
ble gliding boats. 
I have tried one 
of them, which 
carries two per- 
sons, and there 
would seem to be 
n o difficulty i n 
constructing much 
larger vessels. For 
years De Lambert 
has studied the 
application of the 
skipping- 
stone principle to 
navigation. H e 
towed inclined 



planes with increasing speed until they suddenly rose 
to the surface, the power consumed falling as suddenly 
and remaining very small as long as the speed required 
for such gliding was maintained. The improvement of 
light-weight motors led him to equip his boat with one, 
which enabled it to move independently. In 1897 he 
mounted a compound Field motor with tubular boiler 
on a catamaran formed of two narrow hulls joined by 
a frame of metal tubes. The motor made 800 revolu- 
tions a minute. To the frame were attached, under 
the hulls, four transverse planes whose inclination to 
the horizon could be varied from 1 in 20 to 1 in 30. 
The boat weighed 600 pounds, and the combined area 
of the planes was 55 square feet. At speeds above 10 
miles an hour the boat glided on the planes with the 
hulls entirely out of water. The maximum speed, 20 
miles an hour, was remarkable for a grate surface of 
74 square inches and a screw diameter of 18% inches. 
But a steam engine is not suited for a one-man boat, 
so an easily-managed petroleum automobile motor was 
used in subsequent experiments, in which increased 
speed was attained by modifying the arrangement and 
inclination of the planes. Count de Lambert's latest 
boat is 20 feet long and 10 feet wide between the ends 
of the planes, which are five in number. They are 
made of mahogany, I believe, and the inventor has 
built the entire boat of ordinary materials, to prove 
that the essential thing is not the material, but the 
arrangement of the planes. The two hulls are long 
and narrow, but this is merely to economize space, for 
they play no part in navigation at normal speed, when 
they are entirely out of water. The construction is 
very light, the frame consisting, in part, of aluminium 
tubes. The power is furnished by an ordinary automo- 
bile motor (Dion Bouton) of only 12 
horse-power. The boat will carry two 
persons, but may be managed perfect- 
ly by one. 

When the motor is started, the ves- 
sel moves forward a few yards,' sup- 
ported by the floating hulls, and the 
submerged planes plow the water. If 
this state of affairs should continue, 
great power would be required; but, 
from the beginning, the inclined 
planes tend to rise, and they emerge 
partially after a few yards' run. This 
causes a great diminution of resist- 
ance and, therefore, a sudden increase 
in speed, and the boat rises quickly 
until only the after parts of the planes 
dip in the water. This is the normal 
position. Indeed, as may be seen when 
the boat passes the observer, and, less 
clearly, in the photographs, the two 
forward planes seem not to touch the 
water, so that the boat glides partly 
on a layer of air or foam. It almost 
"skips" over the surface, with amazing 
speed, and without forming a bow. or 
stern wave or the classical "furrow." 
The speed may well be called amaz- 
ing, for it has risen to 25 miles an 
hour. This is the speed of the most 
perfectly designed auto boats with 80- 
horse-power motors, but De Lambert's 
boat, of equal weight, uses only 12 
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Lambert's Gliding Boat at Speed. Hulls Lifted Clear of the Water, 
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horse-power! This very remarkable result, I think, 
practically solves the problem of navigation by glid- 
ing. All that remains to do is to apply the principle 
on a larger scale. 

M. Ader, also, has invented a very ingenious boat, 
which is now in the Paris Conservatoire des Arts et 
Metiers. It has, at the bow, two large wings and, at 
the stern, two small ones which form a sort of tail. 
The wings fold together lengthwise when not in use. 
To facilitate gliding, M. Ader conceived the idea 
(more ingenious than practical) of forcing com- 
pressed air into chambers formed between the con- 
cave wings and the surface of the water. There must 
be in this device a large consumption of power in 
the continual compression of air, to replace that 
which escapes as the boat advances. 

Count de Lambert's boat has stood the test of prac- 
tice. In defiance of theoretical objections, it steers per- 
fectly, and it can be stopped with the greatest facility, 
because, when the motor stops, the hulls fall back into 
the water and act as brakes. Pleasure boats of this 
type are sure to come into use quickly, and I cannot 
see why further study should not lead to the con- 
struction of larger vessels on the same principle. 
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annealed and cooled slowly. "Calcium steel" is of a 
white color, but can be colored by the addition of metal 
oxides or the like. Its extremely favorable physical 
properties make it an extremely favorable material for 
water conduits, gas pipes, and other underground 
piping. 

> in * — 

CIRCUIT-BREAKER FOR EXPLOSIVE ENGINES. 

Something quite new in the line of circuit-break- 
ers for explosive engines is provided by the recent in- 
vention of Mr. Ralph M. Lovejoy, of Meredith, N. H. 



AN AUTOMATIC SWITCH FOR MAKING AND BREAKING 
THE PRIMARY CIRCUIT OF TRANSFORMERS. 

With transformers, it is important that, when the 
secondary current is started or interrupted, the pri- 
mary circuit shall be simultaneously closed or opened. 
In fact, whatever may be the importance of the ef- 
ficiency of a transformer, the annual efficiency of a 
transforming installation always leaves something to 
be desired if the periods of operation are interspersed 
with long periods of rest. This is due to the fact that 
the primary circuit always remains closed, and the 
current necessary for the magnetization continues to 
pass through it. It is in order to remedy this incon- 
venience that the Siemens-Schiickert Company has for 
some time been employing the arrangement that we 
are about to describe with the aid of the accompanying 
diagram. 

If, in the secondary circuit, the switch, A 2 , is closed, 
a circuit is formed for the current from the batteries, 
B. This circuit includes the contact spring, fc 4 , and 
the electro-magnet, s. The latter becomes energized 
and attracts the armature, a. At the same time, the 
lever, h, which forms part of a, and the end of which 
sufficiently supports the sleeve, H, containing the iron 
core, E, will turn upon its axis, 0, to move away from 
under the sleeve and allow it to drop and close the 
switch, A u of the primary high-tension circuit. 

When the switch, A 2 , is again thrown off, the con- 
tact, fc S; is closed, and the solenoid, 8, will then be 
violently excited by the secondary alternating cir- 
cuit. As a result of this, the core, 
E, is quickly drawn back into the 
coil, S. Hence, the sleeve, H, will 
be carried along and the high-ten- 
sion switch, A„ will be again 
opened. The interrupting arrange- 
ment cannot possibly fall back be- 
cause the supporting lever, h, again 
moves into place beneath the sleeve, 
//. In the inoperative position, the 
electro-magnetic tele-interrupter is 
devoid of current, and therefore 
consumes no energy, besides being 
silent. 
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of the induction coil; then as the levers continue to 
rise this contact will be broken when post, F, engages 
the lever. Finally, when the levers are in their highest 
position, the primary circuit will be completed again 
through post, G. Then as the lever drops the circuit 
will be broken when F engages the lever, completed 
when E engages the lever, and finally broken when 
normal position is reached with post, D, engaging 
lever, B. A spring acting on the arm, A, insures per- 
fect contact of the posts with this lever. Thus, every 
time the crank shaft operates the cam lever, three posi- 
tive interruptions of the circuit are made. For the 
sake of simplicity, we have shown but four posts on 
the contact lever. However, it will be obvious that 
any desired number may be provided to increase the 
frequency of the interruptions. Owing to the fact that 
the two levers swing on opposite axes, there will evi- 
dently be some friction between the contact posts and 
the cam lever. This friction, while not enough to be 
objectionable, will serve to keep the contact points 
clean, insuring perfect electrical contacts. 



CIRCUIT-BREAKER FOR EXPLOSIVE ENGINES. 

The improved mechanism avoids the uncertainties of a 
vibrator, insuring positive interruptions, and instead 
of a single, sudden break, a series of interruptions of 
high frequency are afforded. Furthermore, the ar- 
rangement is such as to keep the contact surfaces 
clean. The action of the mechanism and the course 
of the currents may be traced in the accompanying 
engraving. The contact lever, A, is provided with a 
number of contact posts adapted to make contact with 
the cam lever, B. The latter is formed with a cam 
swell, which is engaged by a roller on the crank arm, 
C. The posts, D, E, F, and G, on lever, A, are arranged 
to consecutively make contact with the lever, B, as will 
be presently explained. The primary circuit may be 
traced from the battery, through the primary winding 
of the induction coil and by way of wire /, direct to 
the lever, B, without passing through a vibrator. 
Thence it is conducted through lever, A, and wire, 
H, back to the negative pole of the battery. The sec- 
ondary wires, K and L, lead respectively to the spark 
plug and the engine base. The crank arm, G, is re- 
volved by suitable gearing with the main shaft of the 



"Calcium Steel." 

A novel material, likely to as- 
sume a high importance for the 
ceramical industries in case the 
statements made in regard to its 
properties are borne out even par- 
tially, is called "calcium steel." 
This product is obtained from 
feldspar sand and a lime flux and 
is a compact, homogeneous and 
plastic mass of great hardness, re- 
sisting oxidation and not affected 
by the influence of the atmosphere 
or of acids; it also is a poor con- 
ductor of heat and electricity. Its 
specific weight is 3.2, and its 
crushing strength about 2,500 kilo- 
grammes per square centimeter. 
"Calcium steel" can be worked like 
a metal, and can be filed, bored, 
chiseled, polished, enameled, paint- 
ed on, or otherwise decorated like glass and porce- 
lain. For the manufacture of articles from this prod- 
uct two processes are available. After mixing the two 
components, viz., feldspar sand and lime, in the proper 
ratio and in a finely powdered condition, the mass 
can either be molded cold and compressed like bricks 
and the articles thus obtained heated up to the tem- 
perature required for the sintering of the components, 
or else the mass may be simply melted together and 
poured out like metal in molds after having become 
liquid. The cast articles would have to be carefully 
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THE SIEMENS-SCHUCKERT AUTOMATIC 
SWITCH FOR TRANSFORMERS. 

The switch is shown in the open, or "off," position. 



DIAGRAM 01' WIRING OF SIEMENS-SCHUCKERT 
AUTOMATIC SWITCH FOR TRANSFORMERS. 



Do We Require Teeth? 

In a highly diverting discussion that followed the 
reading of a paper (published in full in a recent issue 
of the Journal of the American Medical Association) 
on "To What Extent are Teeth Necessary to Civilized 
Man?" Dr. Eugene L. Talbot made the startling asser- 
tion that dentistry, owing to uncleanliness in the 
insertion of bridges, etc., has as much to do with 
disease as any other one thing. He claims that the 
collection of germs about an ill-fitting crown is more 
detrimental to man than no teeth. For years Dr. Tal- 
bot has believed that man can get along without teeth. 
Men have lived to 90 to 100 years of age and have 
been without teeth for fifty or sixty years. 

One assertion of the doctor is well calculated to 
arouse the apprehension of the reader. "Methods of 
preparing food to-day," says he, "do not require masti- 
cation and the jaws show in the evolution of man a 
shortening up, decay and loss of the teeth due to 
disease, and as evolution advances it will be seen that 
man can get along without teeth. Loss of the teeth 
due to interstitial gingivitis is a marked illustration 
of the fact that the teeth are passing." 

"In regard to bacteria in the mouth," Dr. Talbot 
concluded, "there is no question that modern dentistry 
is doing more to injure the teeth and the alimentary 
canal than any one thing. The filthy condition of the 
mouth under bridges and crowns is certainly not con- 
ducive to health." 

Dr. Frank L. Piatt said that although it is possible 
for man to live without teeth, he did not think it a 
good plan for him to do so. He expressed himself as 
heartily opposed to the eating of prepared food that 
is easily digested, and opposed to 
vegetable food and health food be- 
cause patients who have taken up 
this mode of living are all losing 
their teeth, show evidence of mal- 
nutrition, are anemic and miserable 
specimens of humanity. Teeth, Dr. 
Piatt averred, were given us for a 
definite purpose; they should be 
maintained as long as possible, and 
if they are lost, they should be 
replaced. 

Dr. G. V. I. Brown said that the 
animal economy gets along better 
with a good, full complement of 
teeth than it does without them. 
He declared that the mere fact that 
the chemist has prepared artificial 
food that can be digested 'Without 
mastication is no argument against 
the use of teeth for masticating pur- 
poses. "They have been obliged to 
do this to help out the people with- 
out teeth or the people who are too 
lazy to use their teeth." Dr. Brown 
expressed his opposition to the idea 
that we can get along without teeth. 
"We can do it, but only with the 
greatest of care in the preparation 
of food." 

Dr. M. I. Schamberg supported 
Dr. Talbot in the view that the time 
may come when people will be able 
to get along without teeth. 
**-• 



engine. At each revolution of the crank arm the lever, 
B, will rock upward, raising the lever, A. The dotted 
lines show the normal positions of these two levers, 
with the post, D, resting on lever, B. By reference to 
the detail view of lever, A, it will be observed that the 
posts, D and F, are insulated from the lever, also that 
the posts, E and F, are longer than D and G, so that 
the posts terminate in an arc instead of a straight 
line. By reason of this arrangement, as the levers rise 
out of normal position the post, E, will first make con- 
tact with the lever, B, completing the primary circuit 



An interesting application of ther- 
mite (oxide of iron and alum) occurs in the production 
of castings free from air holes. For this purpose a 
mixture of thermite and titanium oxide is introduced 
in the melted mass. This causes an elevation of the 
temperature, and the titanium combines with the nitro- 
gen of the air contained in the mixture, forming 
cyanides of titanium, which float on the surface as 
slag; at the same time oxygen combines with the iron, 
also forming slag. In this way the Rases contained in 
the casting, and liable to form air holes, are eliminated. 
— Rev. des Prod. Chim. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

PROCESS FOR ELECTRICALLY WELD- 
ING RAIL-JOINTS. — C. Pahde, Hohenzollern- 
strasse 63-65 Breslau, Germany. This is a 
process for welding rail-joints after the rails 
are placed in position upon the track, the ob- 
ject being to render the rails practically in- 
tegral. A molding form is placed around the 
adjacent or abutting ends, an electric current 
is passed through the junction between the 
rails so as to partially melt these ends, and 
large bits of metal are gradually fed in be- 
tween the ends, so as to fill up flush with the 
top, thus perfectly uniting the rails. 



Of Interest to Farmers. 

HALE-TIE.— D. Witt, Trenton, 111. This 
bale-tie is intended for use in securing bales 
pressed in baling-presses and for other use. 
The invention provides at one end of the main 
wire a hook-like projection and a keeper-sec- 
tion twisted in connection, so that the section 
overlies the hook and the loop of the section 
may receive the hook in the fastened position 
of the parts, the end extension of the section 
beyond the loop passing through the eye on 
the other end of the tie and bearing below 
such eye while the eye is engaged with the 
projection, whose free end is within the loop 
of the keeper. The end extension of the 
keeper-section is made in form of an eye for 
convenient manipulation of the device and when 
disposed in a certain position locks the loop 
on the hook or projection. 

CORN HARVESTER AND HUSKER.— P. 
FLEMING, Burton View, 111. The aim of this 
inventor Is to provide a machine which is 
adapted to enter a corn-field and to harvest or 
cut 06! the stalks of com and at the same time 
st^Ip the ears from the stalks, take the husk 
eff the ear, and to save any shattered grains 
of corn which may be shelled off, all of the 
operations to be continuously performed by 
the draft *A the team in drawing the machine 
s-'.'j'oss tne field. 



improvements in stocks for thread-cutting dies, 
an object being to provide a die-stock with 
a simple means for quickly adjusting it to dif- 
ferent sizes.of pipes or rods on which a thread 
is to be cut and serving as a guide to cause a 
perfectly straight cut of the thread. 

'RETORT. — G. Kktchum, Cutler, Ga. The 
retort comprises an outer and an inner casing, 
the former provided with upright guides on 
which the latter may slide when the lid of 
the outer casing Is removed. The main steam 
inlet of the outer casing is surrounded with a 
step bearing which receives a nozzle on the 
inner shell making a steam-tight connection. 
A perforated steam distributing cone is fas- 
tened over the inlet of the inner shell. 

MACHINE-GUN. — J. Boegek, Dresden, Kan. 
This gun is adapted to be used with any 
form of cartridge. The eirect of the discharge 
is very destructive. It is to be used on forti- 
fications to oppose the storming of an enemy. 
It may also be used in trenches and on battle- 
ships. By having three or more cartridge-hold- 
ers the loading and firing may be carried on 
so rapidly as to make the weapon one of great 
destructive power. None of the barrels are 
parallel ; but all diverge, and the tiers of bar- 
rels are so divided and ranged as to perfectly 
cover a field five or six hundred feet wide at a 
range of fifteen hundred to two thousand yards, 
the shots placed at this distance two to two 
and one-half feet apart. 



Household Utilities. 

WASHTUB. — A. Thoueot, Union Hill, N. J. 
This non-leakable washtub is in single forma- 
tion and provided with one or more compart- 
ments and constructed to be conveniently and 
expeditiously connected by bolts and nuts or 
their equivalents, the sections being so shaped 
as to receive and hold an outer covering of 
cement or other plastic material, which effect- 
ually conceals all connecting mediums and com- 
pletely closes all interstices or joints. It can 
be transported in sections and readily set up. 



Of General Interest. 

PROCESS OB 1 MAKING PAINT-PIGMENTS. 

— J. A. Titzel, Sr., Newcastle, Pa. In this 
instance the invention relates to a process for 
producing a pigment or basis for making paints 
and preservative coatings admitting of general 
use, but specially applicable to surfaces of iron 
and steel, so as to preserve the same and espe- 
cially to prevent the rusting thereof. 

NAIL - CLAW. — L. Jolissaint, Terre- 
Blanche-Herimoncourt, Doubs, France. This 
tool is to be used for the quick withdrawal 
of nails or tacks. Two nippers are presented 
to the nail head and slight pressure is ex- 
erted upon the wood, while the arms are 
brought nearer to each other, so as to cause 
the nippers to pass under the head. Then 
the tool is tilted to find a fulcrum on the 
wood by means of its heel portion, and in this 
way the nail can be very easily removed. 
Spacing «f arms can be previously regulated by 
means of guides, according to diameter of head 
of the nulls which are to be removed. Should 
nails be headless, the pressing of nippers 
against the bodies of the nails would be suf- 
ficient to allow of withdrawing these nails. 

PORCELAIN TOOTH-FACING.— L. L. Pos- 

ton, Council Bluffs, Iowa. This improved den- 
tal attachment comprises a porcelain tooth 
having its back constructed in right-angular 
form, the vertical portion having a dovetail 
groove which extends down below the hori- 
zontal or shelf portion and terminates in a 
socket, and a right-angular plate having a rod 
secured to and extending below it, the plate 
and rod being fitted to the tooth proper and 
the rod being held in the groove and extending 
below the shelf into the pocket. 

FLASH-BOARD FOR DAMS.— J. E. Jen- 
kins, Vernon, N. Y. One purpose of the in- 
ventor is to provide an automatic board which 
will have a damming effect on the flow of 
water in all cases in which the surface of the 
water is below a certain maximum elevation, 
the board being of cylindrical construction and 
mounted to freely roll upon curved tracks en- 
gaging the board at its ends, and, if necessary, 
at points between its ends, which tracks have 
a maximum curvature at their upstream ends 
gradually increased in radius to a point near 
their outer or downstream ends, which latter 
parts are substantially straight and nearly 
horizontal. 

BOOKCASE.— H. E. Hubbell, Johnson, Vt. 
There is provision in this improvement for a 
series of shelves which may be raised to any 
desired height on a central post by means of 
pawl and ratchet mechanism. The shelves are 
circular and are mounted so that they can 
turn about the post to bring any desired book 
before the operator. The shelves are supported 
on ball-bearings to give perfect freedom of 
movement. The case is also adapted for hold- 
ing merchandise or the like. 

VAULT-MOLD.— T. P. Gaebler, Rockville, 
Ind. Mr. Gaebler's invention has reference 
to a mold for manufacturing burial-vaults 
from plastic materials. The principal objects 
of his invention are the provision of means 
whereby burial-vaults can be made rapidly and 
economically and at the same time improve 
the structure and appearance of the vaults 
themselves. 

DTK-STOCK. — J. J. Det.kkaxt. Chicago, 
III. In this instance the invention rofers to 



Machines and Mechanical Devices. 

WHEEL-STRAIGHTENING MACHINE.— J. 
S. Mayse, Brady, Texas. The improvement re- 
lates to means for straightening light or heavy 
wagon-wheels when the spokes become loosened 
and the wheel is excessively dished, and the 
object is to provide details of construction 
which enable the quick and convenient straight- 
ening in a perfect manner, for the removal of 
an excess of dish or concavity from either side 
of the wheel, and the straightening of vehicle- 
wheels having either wooden or flanged metal 
hubs and either metal or wooden spokes, and 
facilitate the removal and resetting of the tire 
on the rim of a wheel that has been straight- 
ened on the improved machine. 



Railways and Their Accessories. 

RAILWAY-SWITCH.— C. E. Kling, Harris- 
burg, Pa. The purpose of this improver is to 
provide a construction of switch in which the 
main line is always open and wherein when it 
is desired to pass to a siding the switch can 
be set from the engine-cab and locked in such 
position until the entire train has passed upon 
the siding, whereupon the switch will be 
automatically returned to its position for the 
main line, the operation being the same when 
a train is to pass from a siding to the main 
line, with the exception that the operation at 
such time is entirely automatic. 

Pertaining to Vehicles. 

ROLLER-BEARING.— R. F. Bower, Lima, 
Ohio. In this case the invention is an im- 
provement in anti-friction-bearings. The inven- 
tion may be employed in vehicles, automobiles, 
machinery, roller journal-bearings, line and pro- 
peller shafting or otherwise wherever desirable. 
An alternating arrangement of the rollers op- 
erates to space the cylindrical portions of the 
rollers apart and reduces the friction in the 
use of the improvement. The hall is an integral 
rigid part of the roller. 

UNICYCLE. — J. Mattson, Anaconda, Mont. 
Mr. Mattson provides a vehicle to which ready 
access may be had from either side. The 
steering devices are used only when the lateral 
wheels are upon the ground. The parts are so 
distributed relatively to each other as to effect 
a thorough balancing thereof, thus tending to 
equilibrium thereof in operation. By operat- 
ing either one of the particular hand-levers the 
operator may readily control any part of the 
machine. It may be driven by either mechani- 
cal or electrical power. 

BRICK-TRUCK.— C. M. Steele, Statesville, 
N. C. Provision is made in this patent for 
a novel construction of truck including inter- 
changeable frames, one for handling portable 
hacks and the other for handling pallets in 
racks. In operation the handle-levers operate 
upon the rocking arms in such manner as to 
lift an adjustable-frame and a lifting-frame 
in the operation of the handle-levers. Brace- 
rods are so connected that the handle-lever 
has to draw the lifting-frame back far enough 
to balance the load in lifting the arms of the 
main frame. 

MOTOR STARTER. C. E. Asbury, Jeffer- 
sonville, Ind. The invention refers particularly 
to improvements in devices for starting com- 
bustion-motors on automobiles or similar ve- 
hicles. The main object of the invention is to 
provide in connection with the spring-actuated 
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The Clipper Cup 

B3T" Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 
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LUFKIN 

TAPES AND RULES 

ARE THE BEST. 

For sale everywhere. Send for 
Catalog No. 16. 

LUFKIN RULE CO. 

Saginaw, Mich., U.S. A. 

New York and London. 
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Feed 



Upright Drills 



10 to 50-inch Swing 

Send for Drill Catalogue. 

W. F. & JNO. BARNES CO. 

(Established 1872) 
1999 Ruby St.. Rocktord, 111. 





The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged "'to be the best. Different sizes and 

capacities. Write for catalog. 
THE ARHSTRONG MFG. CO., Bridgeport, Conn. 

New York 03ce, 139 Centre Street 



American Jump Spark Ignition Apparatus 

UPON IT DEPENDS THE SUCCESS OF YOUR ENGINE 
We manufacture the 
famous Am. Indestructi- 
ble Spark Plug, with 
double insulated mica 
core. It lasts indefi- 
nitely. Our" Coils arc 
the recognized standard 
of the world. Write for catalog. 

American Coil Co., P. O. Box 82, W. Somervillc, Mas*. 

N. Y. Representatives, Auto Supply Co., 1662 Broadway, N. Y. City. 





THE SUPPLEMENTARY 
SPIRAL SPRING 

Absorbs all vibration. No jolts or rebounds. 
Acts alike under light and heavy loads. 
Stands the test, adds comfort and new delight 
to motoring. Saves engine, tires and springs. 
Will please you as hundreds of others. State 
make and model of- your car. 

SUPPLEMENTARY SPIRAL SPRING CO. 
4529 Delmar Ave., St. Louis, Mo. 




SSMotors 

Headless Self-Contained 

It is a s easily controlled as a steam 

engine. Variable sparker. The 

only perfect moderate priced 

launch engine on the market. 

Let us convince you. Write 

to-day. 

Graiif-Ferris Co., Troy, N.Y. 



starting device a simple means for disposing 
working parts of the device so as to prevent 
the danger of "kicking-back." 

Designs. 

DESIGN FOR A PKKCOLATOR-TTANDLE. 
— H. Nutrizio, New York, N. Y. The handle 
is unique and well adapted for the purpose 
intended ; it is readily accessible when applied 
to a percolator, enabling the latter to be con- 
veniently manipulated and offers no obstruc- 
tion to the cover for the pot, and' does not de- 
tract from the appearance of the vessel. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants. 



READ THIS COLUMN CAREFULLY.- You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
eendyou thenameand address of the party desir- 
ing the information, lu every case it is neces- 
sary to give the number of the inquiry. 
MUrYIV 6c CO. 




THE CURTIS DOUBLE 
CYLINDER MOTOR 

5 h.-p. 60 lbs. Roller Bearings. 

Capt. Baldwin's famous air- 

ship, the California Arrow, 

is propelled by this motor. 

Also our motorcycle, which 

holds the world's record of 

10 miles in 8 min. 54 2-5 sec. 

Catalog Free. 

H. H. CURTIS MFG. CO. 

Hammondsport, N. Y. 



TheWONDER DYNAMO-MOTOR 

Most Complete Little Machine Made 

Liprhts lamps, runs motors, decomposes 
water, etc. Output twelve watts, wound 
for any voltajru up to ten. Has laminated 
armature, making the most efficien I little 
mttor of its kind on the market. Will 
run on 110 volt circuit. Weight, 4 lbs. 
Height, 5 inches. Send stamp for cata- 
logue. Agents wautfid everywhere. 

THE R. M. C0RNWELL CO. 

406 South Salina Street, SYRACUSE, N. Y., U. S. A. 





BARKER MOTORS 



Have more good points, fewer 
parts and require less atten- 
tion in operation than any 
other. 
Launches, Valves. Specialties. 

C. L Barker, Norwaik, ct. 



Marine Iron Works. Chicaeo. Catalogue free. 

Inquiry No. 7312.— Wanted, a second-hand gaso- 
line engine. 

" CI. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 7313.— For makersof glass novelties, 
such as hour glasses and egg turners. 

Drying Machinery and Presses. Biles, Louisville, Ky. 

Inquiry No. 7314.— For dealers in initiatory out- 
fits for lodge work. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 7315.— Wanted, name of mill rolling 
very light steel belting 8 inches to 32 inches wide, and 
flexible enough to work over pulleys o inches diameter 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 7316.— For parties to make thin and 
concaved razor blades. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 7317.— Wanted, a company to install 
a gas plant for light and fuel purposes, in town of 
about 1,500 population, compactly built up, the entire 
corporation being only one mile square. 

I sell patents. To buy. or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 7318. —For manufacturers of non- 
conducting cement for use in electric heater work to 
bold resistance wires in place. 

Wanted.— Patented specialties of merit, to manu- 
f actureand market. Power Specialty Co., Detroit, Mich. 

Inquiry No. 7319.— For makers of school rulers. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 7320. — For makers of gas, gasoline 
and storage battery motor of \i or J^ h. p. 

Wanted. — Ideas regarding patentable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 7T3, New York. 

Inquiry No. 7321 .—Wanted, the name and ad- 
dress of the makers of the " Aeriola " piano pliyer. 

Mechanical devices of brass, aluminum, and kin- 
dred metals manufactured for inventors and patentees, 
and marketed on royalty, when desired. Imperial Brass 
Mfg. Co., 241 So. Jefferson St., Chicaco, 111. 

Inquiry No. 7322.— Wanted, makers of channel 
iron 1J4 x 1J4 x J^ inches. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, wood 
fiber machinery and tools. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 7323.- For makers of bicycle railroad 
attachments, also small iron hand cars for one man's 
use. 

Absolute privacy for inventors and experimenting. 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St., New York. Write to-day. 

Inquiry No. 7324.— Wanted, machinery for mak- 
ing old carpets into rugs. 

Manufacturers of all kinds sheet metal goods. Vend- 
ing, gum and chocolate, matches, cigars and cigarettes, 
amusement machines, made of pressed steel. Send 
samples. N. Y. Dieand Model Works, 508 Pearl St.,N.Y. 

Inquiry No. 7325.— Warned, an air pump to give 
sufficient air to a diver in from 5 to 20 feet of water. 

For Sale.— Complete sets of patterns for manufac- 
turing Strowbridge Seeders, Fanning Mills, Hand Corn 
Shellers. Write Hawkeye Incubator Co., Newton, la. 

Inquiry No. 7326.— Wanted, parties building wire 
tapering machines, or to taper wire blanks in quanti- 
ties, size wanted 1*4 inches long, tapering from 1-16 inch 
to 1-64 inch diameter. 

Inquiry No. 7327.— Wanted, address of agents or 
makers of " Cantbendem " pins. 

Inquiry No. 7328.— For makers of fine composi- 
tion castings, in quantities, for small gears and other 
parts of small machinery. 

Inquiry No. 7329.— Fnr makers of machines or 
looms for making shoestrings. 

Inquiry No. 7330.— For makers of celluloid.. 

Inquiry No. 7331.— Wanted, machinery for ex- 
tracting oil from castor beans. 

Inquiry No. 7332.— For manufacturers of cast- 
ings of stationary and marine gas engines. 

Inquiry No. 7333.— For makers of dog power 
tread mills. 

Inquiry No. 7334.— For makers of me! al acetylene 
gas burners. 

Inquiry No. 7335.— For makers of small 1 h. p. 
motors. 

Inquiry No. 733(>.— For makers of china kilns for 
firing hand-painted china. 

Inquiry No. 7337.— For makers of wireless tele- 
graphic outfits. 

Inquiry No. 73'?8.— For manufacturers of feather- 
stripping machines. 

Inquiry No. 7339.— For makers of grass goods, 
such as gasoline needle valves, burners, etc. 

Inquiry No. 7340.— Wanted, a machine for seal- 
ing and attarhing postage stamps to about 8,000 enve- 
lopes per hour. 

Inquiry No. 7341.— For makers of clocks for re- 
gistering the arrival of pigeons at end of race. 

Inquiry No. 7342.— Wanted, makers of machin- 
ery used in the oil industry. 

Inquiry No. 7343.— For dealers in cloth of jule 
beavier than the ordinary bagging, and closer than I he 
clothsfor pressing tankage. 
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For Mending Things, 
For Mounting Pictures, 
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Glue, Paste or Mucilage 

in Dennlson's Patent Pin Tube. Pull out tne 
pin— you will always find the con- 
tents m perf ectcondition— air-tight. 
No brush required— apply direct 
from the tube. No waste— quantify- 
perfectly controlled. No sticky 
fingers. "What an improvement 
overtheglue-potandthesticky bottle! 

If Dennison's Adhesives are not for 
sale at your dealer's, a Patent Pin 
Tube of Glue, Paste or Mucilage will 
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The Tag Makers. 
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Regal Marine Engines 

Four Cycle Automobile Type 
with Jump Spark Ignition, h in- 
gle Cylinders, in 1W 3 and 5 h. p. 
Double Cylinders. 8 and 15 h. p. 
Four Cylinders, 30 h. p. Also a 
superior line of Stationary En- 
gines. It pays Engine buyers 
to read our free catalogue. 

REGAL GASOLINE ENGINE CO. 

50 W. Pearl St., 

CO Ll> WATER, MICH. 
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'/' Kstate husine.ss liv mail ; appoint you Special 

' Keprt:scntalivn of my Company in vour town ; 

start you iu a prolit.able business of your own, 

and help you make mj>- money at ouee. 

Unusual opportunity for men with- 
out capital to become independent 
for life. Valuable book and full par- 
tieulars free. Write today. 
EDWIN It. MARDEN, Pres't 

.eum Rldjr., Chicago 
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SPECIAL MACHINERY 

BUILT TO ORDER. 

Contracts solicited for light and heavy work. 
Specialties in Wood, Iron, Steel or Brass. 
SPANQLER MANUFACTURING CO., 

YOKK, PA. 



THE Mite ITI Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

"Wall Lamps, Chandeliers, Street 

Lamps, Etc. Hill Candle Power 
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Wicks. No Smoke. I\o Odor. 

Absolutely safe. THEY SELL AT SIGHT. 
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ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might bo driven 
with advantage by a current derived from a battery, and 
wi'icb would ha^e sufficient power to operate a foot 
la! Iieor any machine requiring not. over one man pow- 
er. With 11 figures. Contained in Hci kntif'ic Amhk- 
c vv Stpplement, No. <>4 I . Price 10 cents. To be 
hart at this office and from ail newsdealers. 
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DRILLING 
Machines 



Over 70 sizes and styles, for drilling either deep or 
Bhallow wells in any Kind of soil or rock Mounted 
on wheels or on sills. With engines or norse powers. 
Strong, simple und durable. Any mechanic can 
operate them easily. Hend for catalog. 

WILLIAMS BROS., Ithaca, N. Y, 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers riMiuiro not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying" 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 
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(9802) P. D. R. asks how to preserve 
tomatoes. A. Take the best, firmest, and not 
over-ripe fruit, scald and skin carefully, take 
the stem out with a peaknife, being careful 
not to cut the tomato and let the juice out ; 
place in a jar, some with the stem and some 
with the flower end next to the glass. Cook 
some juice, adding a little salt, and pour over 
the whole tomatoes until the jar is nearly full. 
Place the jars in a common fish boiler of ob- 
long shape, with a cloth at the bottom to pro- 
tect them from the heat of the fire, which is 
liable to crack them. Fill the boiler with cold 
water and bring to nearly boiling point, or 
sufficient to heat the tomatoes clear through, 
and seal the jars. In about five minutes take 
off the jar cover to let gas out and allow the 
tomatoes to settle : then fill up with boiled 
juice and seal again. Next day screw the tops 
tight and put away in a dark, cool place. 

(9803) A. F. C. asks for the time re- 
quired to digest different foods. A. The Mon- 
itor do la Snlud contains in a recent number 
the results of some experiments lately made 
by K. .lessen on the time required for the di- 
gestion of certain kinds of food. The stomach 
of the person on whom the experiments were 
made was emptied by means of a pump ; 100 
grammes, equal to 1,544 grains, or about 2 2-3 
ounces, of meat, finely chopped and mixed with 
ihree times (he quantity of water, were in- 
troduced. The experiment was considered 
ended when the matter, on removal by the 
pump, was found to contain no muscular fiber. 
It will be remembered that; the gramme weighs 
nearly 15% grains, and the cubic centigramme 
is equal to 1 gramme. The 2 2-3 ounces of 
meat were therefore mixed with nearly eight 
ounces of water, before being introduced into 
the stomach. The results were as follows: 
Beef, raw, and finely chopped, 2 hours ; beef, 
half cooked, 2% hours : beef, well cooked, 3 
hours ; beef, slightly roasted, 3 hours ; beef, 
well roasted, 4 hours; mutton, raw, 2 hours; 
veal, 2y 2 hours; pork, 3 hours. The digesti- 
bility of milk was examined in the same way. 
The quantity used was regulated so that the 
nitrogen should he the same as in the 100 
grammes of beef. 002 cubic centimeters, nearly 
sixteen ounces, of cow's milk, not boiled, re- 
qinved 3% hours ; 002 c. c, boiled, 4 hours ; 
002 c. c. sour, Wy^ hours; 075 c. c, skimmed, 
?,V^ hours ; 050 c. c, goat's milk, not boiled, 
3% hours. 

(9804) W. W. L. says: In your re- 
ply to Question 975G you say that "In a 
vacuum it is literally true that a mote and a 
cannon ball would fall equally fast ; but not 
so in the air." In explanation of this, you say 
that "The actual velocity of fall is dependent 
upon the ratio of the weight of the body to 
that of the a ; ' it displaces." Now, before I 
can understand this explanation, I must ask 
that you answer for me this question: "What 
is weight'.-" The dictionary says that weight 
is "The measure of gravity," and I have al- 
ways understood that weight is caused by 
gravitation, and that without gravitation there 
would be no weight. Now if gravitation causes 
weight, and gravitation affects all articles in 
proportion to their magnitude, why do not all 
articles of the same magnitude have the same 
weight V If air has any weight, it must be 
caused by gravilation, and if so, why does not 
a cubic foot of air have the same weight as a 
cubic foot of water, or of anything else? In 
other words, why does not any body have the 
same weight as the amount of air it displaces, 
in which case you say it could never fall to 
the ground'.' 1 An answer to this would be very 
much appreciated. A. It is quite true that 
gravity is the cause of weight as we know it 
on the earth. But it is equally true that the 
weight of any body is determined by the 
quantity of matter it contains. A pail full of 
melted lead does not weigh the same as the 
sam? pail full of water. No one can think 
that. Yet the two have the same magnitude 
or bulk. To use your illustration, a cubic foot 
of air does not weigh the same as a cubic foot 
of water because it does not contain the same 
amount of matter. It contains about one 
eight-hundredth part as much matter as a 
cubic foot of water contains, and weighs about 
one eight -hundrodlh part as much. You seem 
entirely to overlook the essential feature of 
weight, namely, the quantity of matter which 
is weighed. If you take the same quantity of 
several substances, say one cubic inch, and . 
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WIATS. 



Made and 
marketed by 
modern me- 
thods in 
1 a r g e s t 
q uan t ities 
and in greatest variety of shapes and 
colors. Sold with the broad 
' money-back-if-wanted. ' ' 
Guarantee of better all-around 
hat satisfaction than comes with hats 
at nearly twice our S3. 00 price. 

HIGHEST AWARD AT ST. LOUIS 
AGENCIES EVERYWHERE 

MAIL ORDERS — In cities where we have no Agency, 
the HA WES $3.00 HATS, shown herewith, are deliv- 
ered, express prepaid, at all points covered by the ex- 
press companies, on 
receipt of S3. 25 (the 
extra 25 cents is for 
express delivery). 
Send your order to 
our factories at Dan- 
bury, Conn., giving 
your height, waist 
measure, and size of 
hat worn, naming the 
hat number and color 
wanted, and we will 
guarantee to send you 
a hat of latest vogue 
suited to your face, 
figure and fancy. Both hats are made in light, medium 
and dark brown or gray and black. 

HAWES, VON GAL CO., Inc. 

NEW YORK, CHICAGO, BOSTON 
FACTORIES : DANBURY, CONN. 
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OHWO 

ELECTRIC 

WORKS 

CLEVELAND 



WE ARE SELLING 

Toy Electric Railways, *3 to StiO.OO 

Passengerand Freight Trains, $5to 50.00 
Electric Books, 10e. to 5.110 

Necktie and Oap Lights, 75c. to 5.00 

Battery Table ],amps,f3to 10.00 

Carriage and Bicycle Lights, $U to $.00 

Lanterns and Pocket Lights, 75c. to 3.00 
Battery Motors and Fans, $lto 12.00 

ElectricDoor Bells, complete, 75c. to 1.50 
Telephones, complete. $2.50and 5,95 

Telegraph Outfits, complete, $1.75 to 2.50 
$8.00 Medical Batteries, 3.9,» 

S12.00 Electric Belt and Suspensory, a, 50 
Dynamos and Motors, $1 to 1000.00 

Gas and Gasoline Engines, $3 to 1400.00 

We undersell all. Catalog free. Want agents 

OHIO ELECTRIC WORKS, Cleveland, O. 



I NEW YORK SCHOOL OF ♦ 

I AUTOMOBILE ENGINEERS 1 

(INCORPORATE!,) ^ 

146 West 56th Street, New York City 1 

A HIGH GRADE SCHOOL OF INSTRUCTION I 

FOR CHAUFFEURS AND AUTOMOBILE OWNERS « 



Day and evening classes. Nowenrolling students 
Write, call or phone for particulars. Tel. Columbus 4314 
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SLIGHTLY USED FURNITURE 

from the INSIDE INN and ten other World'a 
Fair hotels and new furniture from 

BANKRUPT STOCKS 

AT ONE-FOURTH COST 

Beds, 50c; Springs, 50c; Mattresses, 
75c; Dressers, $3.00; Dining Tables, 
' $1.75; Chairs, 25c; Sheets, 10c; 
Blankets, 25c; Comforts, 50c; Rugs, $1.00; Carpets, 
10c yd. and everything you can possibly want. 
Our Big Warehouse I* Overflowing 
The greatest Bargain Clearing Sale ever held. 
Complete Catalogue sent FREE. Address 

LANGAN & PHILLIPS CO., Dept. F 162, ST. LOUIS 






Everybody 
Needs an 
Accident 
Case 



Do you know how to 
treat a cut or a bruise, 
or how to relieve a 
painful scald? Have 
you the appliances 
and remedies at hand ? Are they pure and antiseptic? 

THE U. S. EHERQENCY CASE 

contains 18 articles, including bandages, dressings, oint- 
ments, plasters, absorbent cotton, scissors. First Aid 
Handbook, etc,, all in a compact metal case- and the 
price is ONE DOLLAR* express prepaid. 

If after examination you are not entirely satisfied, 
we will cheerfully refund the money. 

Large Size, for Workshops, Offices, Mills, etc., $3.50 

V, S, EMERGENCY CASE CO. 
5 Weaver Building, Utica, N. V • 

or HATCH & BRITTIN, Wholesale Agents 

1101 Platiron Building, New York 
Refekence: Utica Trust and Deposit Co., Utica, N. Y. 
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Suitable for pleasure cars at 
speeds up to 50 miles an hour. 

No punctures or tire trouble; 
just plain pleasure in using 
them. 

Swinehart Clincher Tire and Rubber Co. 
AKRON, OHIO. 
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Schwartz Furnace 

FOR MELTING GRAY IRON, 

STEEL, COPPER, 

BRASS AND 

BRONZE 

Send for Catalogue 

HAWLEY DOWN DRAFT FURNACE CO. 
CHICAGO, ILL. 

GAS ENGINE DETAILS.— A VALTJA- 
ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1 292. Price 10 cents, for 
sale by Miinn & Co. and all newsdealers. 

An Automatic Pump 

that works wherever there is a spring, 
creek or pond. It costs but little and 
works day and Eight without atten- 
tion or exnense. The MitiKiira 
Hydraulic liain, lskd ami en- 

])01iSKI> BY TTTTi U. S, Gil V K It N M H XT. 

Is made in all sizes. Free bookletand 
terms to agents upon request. 

Niagara Hydraulic Engine Co 

140 Nassau St., XkwYoek 
Factory Chester, Pa. 
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YOU NEED IT f 



Modern Gas Engines 
& Producer-Gas Plants 

By R. F, MATHOT, M. E. 

314 Pages. Bound in Cloth. 152 Illustrations. Price $2.50, Postpaid 



A Practical Guide for the Gas-Engine Designer and User. 

A book, that tells how to construct, select, buy, install, operate and maintain a gas-engine. 

No cumbrous mathematics; just plain words and clear drawings. 

The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines. 
Every important pressure and suction producer is described and illustrated. Practical 
suggestions are given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 
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MUNN & COMPANY, Publishers, 341 Broadway, New York 
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Model F 
LlRbt Tour IriK Car 
JDJli , f. 0. 1>. Detroit, 



H stock 

Cadillac, after two 

years of exacting service, 

was maintained during 

twelvemonths of continual 

usage at a total repair 

cost of $24.85. Is it any 

wonder that the Cadillac 

is known as the "Car of 

Economy?" 

Runabout, $750; Model C, detachable ton- 
neau,$850; Light Touring car, $950; Four 
cylinder car, $2,800; £. o. b. Detroit. 

Write for catalogue iV and address ot nearest 
dealer, where you may see and try a Caddlac. 

CADILLAC AUTOMOBILE CO., Detroit, Mich. 

Member A. L. A. M. 
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weigh them, you flud that their weights arc in 
proportion to their densities. This ratio of 
volume to weight is constant for the same ma- 
terial and is always the same as compared 
with any other material taken as a standard. 
This gives us what is called specific gravity. 
Water is taken as the standard, and iron 
weighs 7-7 times as much as water. Lead 
weighs 1 1 ,8 as much as water. 13 very sub- 
stance has its own specific gravity. If a sub- 
stance has the same specific gravity as water 
it does not sink or rise in water. If a sub- 
stance has the same specific gravity as air it 
doeb not sink or rise in air. It stays just 
where it may happen to be. If a balloon is 
lighter than air it rises in air. A ball of 
lead falls in air because it weighs more than 
the air it displaces. There is more matter in 
a cubic inch of lead than in a cubic inch of 
air, about 800 x 11.3 times as much, or. about 
9,000 times as much, and that is the reason 
why a ball of lea \ falls in the air. In a fine 
mote in the sunbeam, there is but little more 
matter than in the air it displaces, and that 
is the reason the mote floats slowly down to 
the earth in the sunbeam. 

(9805) H. T. asks the composition 
of vulcanite to be used for insulating material 
oh static machine. A. Vulcanite is a hard 
rubber. It is made by heating India-rubber 
gum with sulphur at a higher temperature 

I than is used with soft rubber, so that it con- 
tains more sulphur than the soft rubber. Send 

I SO cents for three papers on rubber. 
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VA If » PAPER 



FASTENER 



paper ( 



The' "O.K." Paper Fastener is the 
._ Y only fastener which, when uttacli 
Jed stays attached, yet Is de- 
tachable without injury to the 
- the Fastener, and is easy to an- J 
nl V all* remove. They are always ready for J 
e and require no machine tor putting them on < 
in S them off, and llwy alway" work. Put , 
„., in brass boxes of H'O l-':^ri-i:>-i > i-:l' n ten boxe: 
carton. Price SO cents A box ; #1.50 per 
1000. Made in A sizes. At all stationers orfrora ^ 
the Manufacturer, nostage or express prepaid. 
Sample box, assorted, 10e. Illustrated^ 
Booklet free. _^d\ ^^V. 

| JAS. V. WAsHUriiM.. MiV. J^. \0f 
210 E. tJeneseeSt., Syracuse, N.Y. _ ' 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 26, 1905 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 




Manufactory Established 1761. 

Lead-Colored Slate Pencils, Rubber Bauds, 

Erasers* Inks, Penholders, Rulers, Water 

Colors, I m proved Calculating Rules. 

Send for descriptive Circular S. 

44-60 EeLSt 23d Street, New York, N. Y. 

Or and Prize, Highest Award, St. Louis, 1004. 



MACHINES FOR ROLLING 
SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Four sizes of machines. 
EST* Send for Catalogue. 




BLAKE & JOHNSON, 



P. 0. Box 7. 



Waterbury, Conn 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students. Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate fie paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by/mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Boxl21. Bloomfield. N. J. 



You p-i the 

right UOgUl 

and lynu to 

the '*Sta- 

Rite" fe> 
nition Plug. Regular Porcelain, *l*ff| 
mica, |t.?S. torty-totir sizes. They're Blade Wit lhn mvtnsffl. 
The R. E. Hardy Co., 32« t¥«t Crmidwuj-, !•« Y«*k 





"A great deal in a little space."— The Press. 



"THE 

FOUR-TRACK 
SERIES " 



This is the title of a series of books 
of travel and education issued by the 
Passenger Department of the 

NEW YORK CENTRAL LINES 

These small books are filled with in- 
formation regarding the best modes 
of travel and the education that can 
best be obtained by travel. 

They relate specifically to the great 
resorts of America — to trips to the 
islands of the sea and around the 
world. 

They also contain numerous illus- 
trations and new and accurate maps 
of the country described. 

A copy of tlie 52-page Illustrated Catalogue of 
the" Four- Track Series" will be sent free, 
upon receipt of postage stamp by George H. 
Daniels. General Passenger Agent. New Y v ork 
Central & Hudson River Railroad, Grand Cen- 
tral Station. New York. 



Abstracting land titles, device for, F. W. 

Riblet 800,397 

Accounts, pocket recorder for expense, A. 

G. Carlson 800,205 

Acid, making sudfuric, R. Knietsch 800,218 

Adding machine, G. N. Hinchinan 800,210 

Advertising device, B. Baker 800,351 

Aerating polluted liquids, apparatus for, W. 

M. Venable 800,187 

Alarm system, F. McGloin 800,472 

Alkali and alkaline earth metal hydrids, 

producing, F. J. Machalskc 800,380 

Alkylsalieylglyeollate and making same, Hol- 

zach & Preiswork 800,442 

Altometer and level, J. Morris 800,500 

Amalgamator, H. L. Llghtner 800,378 

Amusement apparatus, C. D. Ilavenstrite. . 800,207 

Amusement apparatus, C. L. Milligan 800,380 

Anchor, dredge, W. Clifford 800,267 

Atmospheric heater, 0. W. Gray 800,568 

Automatic switch, E. T. Ilumpton 800,581 

Awning, folding, C. W. Linder 800,455 

Axle lubricating journal box, railway car, 

A. J. Marshbank 800,457 

Bag, J. Hirshfeld 800,302 

Bait, artificial, Bailey & Elliott 800,530 

Baker's trimmer, Schuchert & Oskamp 800,326 

Baling press, C. L. Miller 800,384 

Band or shirt, infant's, C. E'. Ovenshire, 

800,237, 800.618 

Bandage, elastic, H. Myers 800,467 

Barrel hoop, J. W. .Taycox 800,583 

Barrel roller, C. E. Bagford 800,103 

Bearing, compensating, J. Hartness 800,570 

Bearing for handle caps, L. B. Prahar 800,484 

Bed, folding, W. C. James 800,37^ 

Bed, folding, A. II. Andrews 800,533 

Bicycle, ice, G. W. Vaughan 800,186 

Binder, loose leaf, P. A. Eftofie 800,432 

Bit. See Bridle bit. 

Boat bailer, H. r. Van Wagenen 800,517 

Boiler, L. Marchessault 800.226 

Boiler heater, steam, II. E. Gardner 800,280 

Boilers by means of oil, heating and firing, 

E. Korting 800,210 

Bolt, S. W. Finch 800,012 

Bolt cutter, F. Tessier 800,513 

Book binder. R. J. Nicholson 800,475 

Bottle, F. & C. Decker 800,430 

Bottle capping machine, feeding hopper for, 

II. L. Fulenwider 800,288 

Bottle stopper, J. A. Hamlin 800.208 

Bottle stopper, Salotto & Galbrun 800,405 

Bottle, tooth powder, M. T. Rounds 800,401 

Box construction, C. A. Herr 800,209 

Bracket, W. L. Willing 800,527 

Brake beam fulcrum post, W. E. Sharp 800,409 

Brake hanger, J. S. Clark 800,359 

Brake shaft hanger, vehicle, M. Potter 800,395 

Braking regulator, Chapsal & Saillot 800,358 

Brick cleaning machine, old, Moroney & Mc- 
Carthy 800,465 

Brick molding machine, L. Shell 800,51)0 

Brick tongs, V. R. Tift 800,341 

Bridle bit, F. E. R. Malke 800,381 

Brooder, poultry, S. A. Merkley, et al 800,403 

Brush, F. Graul 800,291 

Brush, R. A. White 800,422 

Bucket dumping device, Kirsch & Hartman.. 800,44!) 

Buckle, suspender, II. R. Webb 800,421 

Building block, J. H. Miller 800,385 

Cabinet for small articles, A. E. Fisher 800,284 

Can section forming and assembling ma- 
chine, L. C. Sharp 800.40!/ 

Candy, making, J. Stuckes 800,511 

Candy, making stick, J. Stuckes 800,000 

Cane loader, A. J. Buquet 800,549 

Car, dump, J. Shelton 800,410 

Car, passenger, Ross & McDonald 800,172 

Car ventilator, T. II. Garland 800,438 

Cars, automatic back stop for motor, 

W. B. Hayden 800,572 

Card, time, H. B. Palmer 800,391 

Carpenter's gage, G. W. Peyton 800,240 

Carpet renovater, J. S. Thurman 800,002 

Carpet renovater, pneumatic, C. Gunder- 

son 800,292 

Carriage top join ., H. Welch 800,523 

Cartridge filler, powder, W. II. Hayes.... 800,613 

Cartridge vent detector, O. M. Lissak 800,311 

Chain, J. Hickey 800,575 

Chair. See Rail chair. 

Chair, J", r. Hokans 800,373 

Cheek controlled apparatus, G. W. Meredith 800,312 

Check or counter, G. B. Keplinger 800,217 

Check protector, G. W. Beebe 800,353 

Cheese cutter, W. R. Montgomery 800,388 

Chuck, E. A. Cowles 800,271,800,272 

Churn, W. Sanders 800,244 

Cigar and cigarette holder, J. Sharman... 800,496 
Cigarette making machine, A. Benoit, et al. 800,537 

Circuit breaker, Brigham & Francis 800,204 

Circuit interrupter, G. P. McDonnell 800,315 

Clasp, G. Shelander 800,499 

Cleaning compound, C. II. Sproessig 800,506 

('leaning device, E. Krahnstoever 800,306 

Clock, secondary electric, R. J. Flint 800,286 




Type 0. Air-coolerl. £-£4SSGnger. 

Shaft-drive. Slidin^-gear transmission. 
3 speeds and reverse. Wheel base 100 
inches. 1800 pounds. 40 miles an hour. 



1906 Touring-Car 

20 "Franklin 

horse=powcr " 

4 cylinder 

$2800 



If the price of this car were double 
you could easier credit its luxurious 
quality and what it does 

This car sets a new standard for high- 
power touring cars. Money cannot buy 
higher grade material and construction, 
greater mechanical refinement, or better 
touring mileage in a 4-cylinder car. Be- 
cause of its great strength, lightness and 
perfect spring-suspension, it takes rough 
roads safely and comfortably at high 
speed. Ready for service every day in 
the year — it never overheats or freezes. 

4 Models for 1906. Send for the booK 

H. H. FRANKLIN MFG. CO. Syracuse, N. Y. M. A. /.. A M. 




In the Great Vanderbilt Cup Race Elimination Trials 




T5he THOMAS "FLYER" 

Ran True to Its Name and Qualified to Represent America 

Defeating: cars of hieher power, tb crush badly handicapped by broken batteries; otherwise running perfectly 
Our whole l9.,<f> output was entirely sold April 15. 

Deliveries on 190(i cars made alter October 15. Better order now, and nut be among those disappointed. 
Put your name on our list for 19U6 literature. 

E. R. THOMAS MOTOR. CO.. Factories. BUFFALO. NEW YORK 
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WASHINGTON, D. C. 

the 
Ccaditid fashionable fiotel 



METROPOLITAN STAXDAKD OF BX~ 
CELLENCE. ABSOLUTELY MOIIKHX 
AM) HIGH CLASS IN ALL 1IETAIL. 
AMERICAN AND EUROPEAN PLAN 



JOHN T. DEVINE, PROPRIETOR 
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Scientific American 



October 7, 1905. 




WHEN YOU ASK FOR I 

THE IMPROVED / 



BOSTON 
GARTER 



REFUSE ALL V 
SUBSTITUTES AND 
INSIST ON HAVING 
THE GENUINE 



The Name is 
stamped on every 
loop — 
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CUSHION 
BUTTON 

CLASP 

LIES FLAT TO THE LEG —NEVER 
SLIPS, TEARS NOR UNFASTENS 

SampIepair,Silk50c.,Cotton25c. 
Mailed on receipt of price. 

GEO. FBOST CO., Makers 
Boston, Mass., U.S.A. 

ALWAYS~EASY« 



Qgewfy 



in every locality. Attractive 
rvducements for permanent, 
profitable occupation. Previous 
experience not required. 

KEYSTONE 

Fire Extinguisher 

Examined and approved under the stan- 
dard of theNational Board of Fire Under- 
writers—the cheapest and best 
approved, extinguisher. In some lo- 
calities this agency can be carried with 
other business interests. Write to-day 
for booklet and full particulars. 

JAMES BOYD & BROTHER 

18 N. Fourth Street, Philadelphia, Pa. 

Mfrs. of Fire Protection Equipment. 
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Over 200 iti use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have thetn. 

Engines no Horse-power. Wood, Coal, or Oil 
burning'. Hauls 50 tons, takes grades 5 to 25 per 
cent. Capacity each car 16 tons. 

THE BEST MFC. COflPANY 

San Leandro. California 



Cable Address, DArcBTiST. 

Codes, Western Union and McNiel. 



Write for our New 
Catalogue No. 18 



An Ideal Electric Light Engine 

because of its simplicity, safety and 
reliability under all conditions; be- 
cause it is built on tried principles 
after years of experiments is the 
UniTersal Kerosene Engine. 
Automatic in operation easily start- 
ed, aud runs steadily and at a com- 
parative l y hieh rate of speed at a cost 
of less than one pint of kerosene oi t 
per actual horse power hour. Praised 
wherever used. Highest efficiency at 
lowest cost. For prices and terms 
address. 

UNIVERSAL KEROSENE ENGINE CO. 
t, 8 and 10 First St., New York 




A Loose Leaf Book 



PERFECTLY 

Flat-Opening 

AND 

Self-Indexing 



Most convenient for 
price books, route books, 
pocket ledgers, m e ter 
books, engagement books 
and all forms of records which should be kept in convenient, 
:ici'.essil)]t! form. Better than any card index. These "Ullimatic" 
books are bound in full, genuine, flexible, black leather, are 
in'ri'ectly flat opening: and sheets may -he instantly 
inserted or removed from any part. 

The following sizes sent postpaid onreceipt of price: 



Vest Pocket 

( -oat Pocket 
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19 other sizes carried in stock 

Stock ruling: Quadrille, Unruled, Dollars and Cents, Fail t Lines, 
Double Entry Ledger and 4-CoIumn Price-Book Ruling . 

Send for samplesheets and complete catalogue of lai oest 
line of loose-leaf devices in the world. 

Sieber & Trussell Mfj. Co., 4002 Laclede Ave., St. Louis 



Clock winding device, clfctHc, C. S. Burton. 800, HOT 

Clothes line prop, G. Nickens 800,2;}(i 

Clutch, L. E. Gibson 800,564 

Clutch mechanism, magnetic, H. A. Wil- 
liams 800,i;o:i 

Coal cutting machine, C. O. Palmer 800,478 

Cocoa or chocolate, making malted, W. B. 

Kerr 800,448 

Coiling apparatus, J. A. Horton 800,579 

Compass leg and point, A. E. Alntz 800,257 

Composition post, II. H. Clough 800,427 

Concentrator, S. L. Hague 800,293 

Concentrator, H. L. Lightner 800,379 

Concrete block forming machine, A. A. 

l'auly 800,393 

Concrete block machine, W. S. Barker 800,200 

Concrete block machine, E. M. Walton 800,251 

Concrete block mold, F. Simonson 800,501 

Concrete bodies, machine for molding, J. 

B. Coryell 800,138 

Cone etc mixing and distributing machine, 

G. W. Weller 800,252 

Condensers, anticorrosion device for sur- 
face, Harris & Anderson :.. 800,296 

Connecting rod, Phillips & Walkley 800,592 

Copy holder and note book cover, com- 
bined. P. A. Eftofie 800,433 

Coring machine, fruit, A. J. Burns 800,137 

Corn husking machine, ,T. Briggs, el al 800,543 

Corn shocking machine, D. W. Smith 800,504 

Cot, J. N. Young 800,530 

Couch roll, B. B. Farnham 800,282 

Crate or box, W. H. Hines 800,577 

Crates, boxes, etc., binder for, E. N. 

Maull 800,228 

Crematory and latrine, combined, F. P. 

Smith 800,177 

Crematory, portable, F. P. Smith 800,178 

Cultivator, G. E. Conklin 800,360 

Cultivator, V. T. Lynch 800,456 

Cultivator, A. R. Friedman 800,562 

Cultivator and barrow, combined, W. H. 

Tillou 800,514 

Curtain fixture, M. Davis 800,429 

Cutter head, W. R. Fox 800,143 

Dam, W. J. Meyers 800,313 

Damper mechanism, time, M. C. Harper.... 800,295 
Dental waste cotton receiver, L. L. 

Sheffield 800,498 

Dies and patrices, apparatus for making, 

E. T. McPherson 800,389 

Ditching machine, J. & C. F. Foster 800,367 

Doll, E. Smith 800,333 

Door check, W. II. Minor 800,589 

Door holder, M. E. Beyer 800,134 

Door lock, J. Toth 800,417 

Draft equalizer, M. H. Blanchard 800,539 

Draft gear, C. S. Corning 800,608 

Drop fixture, automatic, H. M, Sturgis.... 800,414 

Drum boater, A. D. Converse 800,552 

Duster, shoe and pants, M. M. Hitt 800,578 

Earthenware while being enameled, pin for 

holding. W. E. Cunning 800,553 

Egg case, folding, L. r. Brown 800,546 

Electric conductors, means for securing, 

C. Potter 800,170 

Electric currents, apparatus for use in the 

distribution of alternating, A. F. Berry 800,538 

Electric cut out switch, N. W. Crandall... 800,609 

Electric machine, dynamo, J. r. Mallett... 800,382 

Electrical furnace, incandescent, F. J. Tone 800,515 

Electrical rosette, J. A. Mebane 800,586 

Electrodes, producing, H. Specketer 800,181 

Elevator. See Water elevator. 

Embroidery frame, C. Payen 800,591 

Emergency coupling, W. N. Hensley 800,299 

Engine circuit controller, explosion, R. 

Varley • 800,41 8 

Eiigine starter, explosive, E. J. Grace 800,290 

Engines, sparking igniter starting mechan- 
ism for gasoline, A. J. Haskell 800,372 

Envelop, C. H. Struebe 800,510 

Eras rs, receptacle for chemical ink, R. 

F. Merriam 800,587 

Etching, machine for powdering plates for, 

L. E. Levy 800,225 

Fabric coating, F. X. Covers 800,145 

Fabric coating and making same, insoluble, 

F. X. Govers 800,146 

Fabrics into blanks and uniting the same, 

machine for cutting, Seiberling & Smith 800,598 

Fare register, C. E. Gierding 800,565 to 800,567 

Feathers, preservation of, R. Wolffenstein . 800,197 

Fence, J. .1. Ferrar 800,283 

Fence post, O. W. Carpenter '800,205 

Fence post, J. Schneider et al 8.0,400 

Fence wire fastener, H. Meinecke 800,462 

Fence wire stretcher and post brace, com- 
bined. Scott & Hughes ! 800,327 

Fender, J. C. G. Bradley 800,355 

Filter, C. Heilrath 800,298 

Filters, etc., controlling device for, C. D. 'v 

Parmelee 800,392 

Firearm sight, J. Windridge 80p,195 

Fireproof blinds, slat for constructing, H. ' T 

E. Vance 800,249 

Flat iron heater, E. Thomas 800,415 

Fly paper, sticky, S. Boyd ,. 800,354 

Fly wheel and crank shaft structure, S. 

W. Shaw 800,497 

Food compound and making same, H. Ij. 

Wood 800,255 

Food preparations, manufacture of, J. E. 

Bloom 800,201 

Fruit picker's sack, E. Harter 8t0,371 

Furnace, M. Leitch 800,222 

Fuse terminal, safety, J. Sachs 800,404 

Game board, T. D. McCluskey 800,232 

Garment clasp, J. r. Croasdale 800,610 

Garment hanger, .T. M. Walker 800,250 

Garment supporter, H. J. Corper 800,361 

Gas burner, E. M. Greenbaum 800,147 

Gas burner, W. McLaughlin 800,316 

Gas burner chimney, incandescent, A. P. 

Storrs 800,336 

Gate, J. E. Stirton 800,335 

Gate, Fox & Sarver 800,436 

Gate, Rickabaugh & Conger 800,490 

Gear, reversible shaper, L. C. Wetzel 800,524 

Gearing, transmission, O. W r . Davis 800,273 

Glass blowing machine mold, H. Bard 800,352 

Glass, machine for making wire, A. J. 

Baldwin 800,131, 800,132 

Glass, process of and apparatus lor the 

manufacture of sheet, Rowart & Francq 800.402 

Glove, catching, J. A. Peach 800,169 

Grader, road, J. W. Langfitt 800,220 

Grain bagging and weighing machine, J. 

B. Williams 800,347 

Grain drill, S. K. Dennis 800,555 

Grain drill double disk, R. H. Schlachter.. 800,597 

Graphite lubricator, C. W. Weiss 800.191 

Grinding die making driving punches, ream- 
ers, etc., machine for. ,T. A. Horton.. 800.443 
Gum tragasol from locust beams, obtaining. 

R. Gray et al 800,369 

Gun mount, Meigs & Collins 800,400 

Gun mount, Meigs & Jakobsson 800,461 

Hammer attachment, A. J. Kitson 800,305 

Harness loop, F. G. Rogers 800,400 

Harrow sulky attachment, McLaughlin & 

Resner 800,31 7 

Harrow tooth, J. W. Smith 800,505 

Hay and stock rack, convertible, J. 

Schuster 800,175 

Heating svstem. X. Saltonstall 800,324 

Hide reel, C. H. Stehling 800,413 

Hoisting mechanism, electric, J. B. Phillips 800.241 

Hook and eye, H. A. Bowman 800,203 

IIoo». See Barrel hoop. 

Horse weight, T. Bellstedt 800,260 

Horse whipping mechanism, A. Neudecker. 800,474 

Horseshoe, G. B. Paul 800,239 

I lurseshoc. C. W. Ingram 800,582 

Horseshoe calk, E. Forkey 800,142 

Ice cream freezer, G. F. Dickson 800,274 

Ice harvester. W. Esch. Sr 800,28! 

Index, card, F. W. Riblet 800.486 

Inhaler, J. Rich 800,487 

Ink well, .1. H. Riddick, Jr 800,491 

Ironing table, J. A. Whitted 800,525 

Jack. See Lifting jack. 

.Tail, W. R. Kales 800,216 

Journal bearing, antifrictional, Alford & 

Reeves 800,531 

Knife cleaning machine, M. Wallrath 800,419 

Knitting machine, circular, F. B. Wildman 800,192 
Ladders, etc.. nrotector for the rollers of 

dredge, R. R. Douglas 800,276 

I.amn and lantern burners, holder for, II. 

O. Bleecker 800,540 

Lamp burner extinguisher, automatic, S. 

Lever 800,310 

Lap ring, W. T. Feild 800,561 

Lathe, multiple, I. Aasland 800,350 
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The superiority of Wool 
underwear is an accepted 
' principle of modern hygiene. 
'Jaeger" is warranted all 
wool, of finest fibre and softest 
weave. This explains its agree- 
able feel and healthy action on 
the skin. And this is why 
physicians endorse it. 

Special Weights for Fall 

Booklets and Samples Free 



New Yokk : 306 Fifth Ave., 157 Broadway. 
Brooklyn: 501 Fulton St. Boston: 228 
Boylston St. PHILADELPHIA: 1610 Chest- 
nut St. Chicago : 82 State St. 

Agents in all Principal Cities. 



Looking for a Time and Money Saver? 

Well! Here You Have It 
75 TO 450 CARDS FOR NAMES 

that you use frequently in quick, get-at-able form. 
THE REVOLVING DIREC- 
TORY AND REGISTER 

for price lists, name lists, 
telephone lists, paint, cloth 
and other samples. Can be 
attached to wall or desk. 
Occupies space of only 8 xl6 
inches. 

HANDY. QUICK, NEAT 

Indestructible— construct- 
ed of steel or aluminum. 
Black or oxidized copper 
finish. New cards or samples 
can be entered and old ones 
removed in a moment's 
time. Should capacity be- 
come too small, new panels 
can be purchased and easily 
inserted. 

$1.50 to $7.00 
according to capacity. 

W e can design panels 
especially fitted to yourre- 
quirements. Many large 
firms are using them. 
Write for Descriptive Booklet 

MAIL ORDER MFG. CO.. 116 E. Randolph St., Chicago 





Slightly Used 

TYPEWRITERS 

AT LESS THAN HALF PRICE 

Thousands of machines, all leading makes, in use 

only long enough to insure smooth running adjustment, 
$10 to $55. We are the largest handlers of slightly- used 
typewriters in the world and offer guaranteed rare 
bargains such as no other house can approach. 

CDC PI A I 2300 absolutely new Visible Hholes 

OrtulHL machines built to sell for §100— our 
price while they last, $45. 

Machines shipped for your examination and 
approval to any point in United States. 

We rent all makes of machines at $3.00 a month and up. 
CDCC Send today for our big catalog list of rare 
rilLU typewriter bargains. IJon't buy until you 
see it. Write today before our big clearing sale 
closes. Special offer to agents. 

BIG DISCOUNT ON TYPEWKITEll SUPPLIES. 

ROCKWELL-BARNES COMPANY 

259 BALDWIN BUILDING, CHICAGO, ILL. 



MAXIMUM POWER- 



MINIMUM COST 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
I cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
; the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo. N. Y OJ U. SA. 




PoiuGP^WipeKope 

SAINT 

MOST. POWERFUL WIRE ROPE MADE 

B^ODERICK&BASCOM ^OPECO 

5T LOUI5 M0 
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JAGER Marine 
■^-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions. 
Sizes a to 60 h. p. Send for catalog. 

CHAS. J. JAGER CO. 
Cor. High and Batterymarch Sts., 
Boston, Mass. , «'. 



MORE 
THAN 



400SHJHES 

WITHOUT 
STROPPING! 




SAFETY 
RAZOR « 

Like a triumphant army on- 
ward marches the Gillette Safety 
Razor to Success. Used and endorsed 
to-day by thousands of business and 
professional men throughout the 
civilized world. 

By the Gillette way shaving is an 
economical luxury, not a drudgery. 

The Gillette Safety Razor is one of 
the greatest mechanical inventions of 
the 20th century. It was a necessity 
and is now a success. 

A single trial will convince the most 
incredulous. It is not what we say 
alone, but what others say who use a 
Gillette Safety Razor, that will have 
with you the greatest weight. Ask 
the man who uses a Gillette and see 
what he says. 

$5.00 Complete 

NEW BLADES $1.00 PER DOZEN 

The Razor is triple silver-plated ; 
has 12 thin, flexible, highly tempered 
and keen double-edged blades. These 
blades are sharpened and ground by 
a secret process and require no hon- 
ing or stropping. 

Each Blade will give from Twenty to Forty 
Smooth and Delightful Shaves 

You therefore have by using a 
Gillette Safety Razor 400 shaves 
without stropping, at less than 1 cent 
a shave. 

Over 200,000 Now in Use 

Ask your dealer for the Gillette 
Safety Razor. Accept 
no substitute. H e 
can procure it ior you. 

Write to-day f or|our In- 
teresting booklet which 
explains our 30-Day Free 
Trial Offer. Host dealers 
make this offer ; if yours 
does not we will. 

GILLETTE SALES COMPANY 

1107 Timet Building 
424 St. and Broadway, - Hew York 




Williams' 

Shaving 

Stick 

signifies — Perfection. 

i Williams' Shaving Sticks, Shaving - 

Tablets, Toilet Waters, Talcum 

Powder, Jersey Cream Toilet 

Soap, etc., sold everywhere 

Write for booklet ' ' How to Shave " 

THE J. B. WILLIAMS CO. 

Glastonbury, Conn. 



BOYS FREE BOOK 

Our 100 page illustrated catalog is 1 
the largest boob of its kind ever 
Issued. It contains a full descrip- 
tion of everything electrical and 
will teach you how to become an 
electrician. It Is sent Absolutely 
Free to any boy who will 
write for It. As a Special ,. u k 
Inducement we send thi^At ^ 
motor for $1.50 postage '^ 
paid with directions for 
operating. J.Andrae&Sons 
1 8 W. Water St., Milwaukee, Wis. 
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Economical Power 

In sending out their last specifications for 
gasoline engines for West Point, the U. S. 
War Department required them "to be 
Olds Engines or equal." This speaks vol- 
fumes for our engines. It means they excel all 
[others or the U. S. Government would not de- 
mand them. 
They are the horizontal type, 2 to 100 H. P., 
land are so simply and perfectly made that it re- 
quires no experience to run them, and 

Repairs Practically Cost Nothing. 

Send for a catalogue of bur Wizard Engine, 2 
[ to 8 H. P. (spark ignition system, same as in 
the famous Oldsmobilelthemost econom- 
ical small power engine made; fitted 
with either pump-jack or direct con- 
nected pump; or our general cata- 
logue showing all sizes. ( 

Olds Gasoline Engine Works, 
Lansing, Mich. 



VO A Co., Hin-liariiton, N. Y. 
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Valuable Books! 

* * v» 

Home Mechanics 
for Amateurs 



This book has achieved 



MECHANICS 
AMATEUR?- 
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an unparalleled success in one 
week, and a Special Edi- 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tells 
how to make things the 
right way— the "only "way 
—at small expense. It will 
prove of value to you— 
much more than you real- 
ize. Do things with your 
hands. Send for a circular 
giving contents— the circu- 
lars cost only a cent- the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

370 Pages 3»6 Engravings Price $1.50 
REVISED and ENLARGED EDITION 

The Scientific American 

Of R-eceipts, 
Notes &.r\d 3 
Queries. V 

15,000 Receipts. 754 Pages. 

Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 

in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It should 
nave a place in every 
home and workshop. A 
circular containing full 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 



Cyclopedia 




TWENTY-THIRD EDITION 

EXPERIMENTAL SCIENCE. 

By GEORGE H. HOPKINS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 

Pages. 900 Illustrations. Cloth Bound, Postpaid, 

#5.00. Half Morocco, Postpaid, $7.00. 

UXPHtUMHNTAL SCIENCE is so well known to 

many of our readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be fully described in its 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless tele- 
graphy, for example, 
have been made. It 
was necessary, there- 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 200 Pages have 
been added. On ac- 
count, of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 





A Complete Electrical Library. 

By PROF. T. O'CONOR SLOANB. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut, For the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising Ave 
books, as follows: 

Arithmetic of Electricity I 

138 pages, ... $1.00 j 
Hectric Toy Making, 140 

pages $1.00 j 

How to Become a Sue- jl 

cessful Electrician, 189 

pases $1.00 j 

Standard Electrical Die- ' 

tionary, 682 pages, $3.00 
Electricity Simplified, 158 Ffm volumes, 2,800 pages 

pages $1.00 and over U50 illustrations. 

A valuable and indispensable addition to every library. 

Our Great Special Offer.— We will send prepaid 
rheaboveflve volumes, handsomely bound in blue cloth 
with silver lettering, and in closed in a neat folding box, 
as shown in the illustration, at the Special Reduced 
Price of $5.00 for the complete set. The regular 
price of the five volumes is $7.00. 

A/% A OIC* Sta 9 e fusions and Scientific Diver- 
1t1./WJ1w sions, including Trick Photography. 

This work appeals to 



old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, s w o r d-swallowing, 
ventriloquism mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated. 
making a handsome vol- 
ume. It is t astefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be the Stand- 
ard Work on Magic. 
568 pages. 420illus. Price $2.50. 

" Full descriptive circulars of above books will be mailed 
free upon application 

munn &. CO., 
Publishers, 361 Broadway, New York. 




Lathe, turning, W. Hugershoff 800,304 

Lathes, balanced drive for, J. Hartness 800,571 

Lathes, bed for turret, J. Hartness 800,440 

Lawn sprinkler, B. Brown 830,136 

Level, T. Haddeu 800,207 

Lifting jack, 0. Nelson 800,235 

Linotype machine, W. H. Scharf 800,173 

Linotype machine, P. T. Dodge 800,556 

Linotype machine, C. L. Grohmann 800,569 

Load meter, E. J. King 800,375 

Lock, 0. B'. Duggan 800,140 

Magnetic separator, C. M. Green 800,370 

Mall bag catcher, H. S. Bostlan 800,135 

Mail bag fastening, C. B. Stevens 800,183 

Mandrel, H. Simpson 800,176 

Manure loading device, A. Winter 800,196 

Massaging purposes, electrical vibrator for, 

Richmond & Graham 800,595 

Matrix retainer, J. Mills 800,387 

Mattress, spring, W. Bodette 800,541 

Measure, skirt, M. E. Hudson 800,580 

Meat chopper, O. Kohn 800,452 

Mechanical brake, C. G. Sklles 800,502 

Metal seat, pressed, R. T. J. Martin 800,458 

Milking machine, O. B. Bryant 800,548 

Milling machine, E. J. McOlellan 800,470 

Milling machine attachment, W. Salmon.. 800,596 
Milling machine change speed device, W. 

H. Owen 800,238 

Mining machine, 0. O. Palmer 800,479 

Mitt or glove, catcher's, Sheldon & Dudley. 800,328 

Mitten, L. Prutchey 800,368 

Motor controlling device, F. B. Duncan.... 800,611 
Motors, equalizing device for spring, J. 

Petrillo 800,322 

Motors, governing device for explosive, J. 

R. Hubbard 800,614 

Music note recorder, L. Kromar 800,453 

Music rack for pianos, etc., T. A. Bridson. 800,542 
Musical Instrument beater, J. P. Stanton . . 800,509 

Muzzle, calf, A. A. Downey 800,557 

Nest box, C. C. Scott 800,495 

Nickel from mattes, separating, R. H. 

Aiken 800,130 

Nut, metal, D. O. Ward 800,188 

Nut, self locking, D. O. Ward 800,189, 800,190 

Ore washer and concentrator, N. B. Winter 800,528 

Packing box, H. D. Slear 800,503 

Paper bag machine, F. E. Strasburg 800,337 

Paper box stay strip, W. L. Popple 800,243 

Paper making machine roll, S. Milne 800,464 

Peanut warmer, C. D. Lender 800,309 

Pens and pencils, safety clip for holding, 

W. I. Ferris 800,141 

Perambulator, A. E. McGill 800,471 

Phonograph record roll, Shigley & Paxton. 800,331 
Photographic solution box, G. C. Gennert. . 800,439 
Photostereoscopic apparatus, J. S. A. 

Tournier 800,516 

Piano panels, pivotal support for, W. H. 

Matchett 800,616 

Picture, changeable, W. Faber et al 800,560 

Pipe coupling, H. Nagelschmidt 800,319 

Pipe coupling, ,T. O'Meara 800,390 

Planter and fertilizer distributer, M. R. 

N< rman 800,476 

Planter, corn, H. F. Spaulding 800,180 

Planter, corn, G. W. Brubaker, Jr 800,262 

Planter, corn, 0. W. McCabe 800,468 

Planters, supplemental shoe for, F. W. 

Siebert 800 332 

Plaster or mortar, making, J. B. N. Berry. 800^606 
Plastic hollow ware, handling, O. C. Pixley 800,242 
Plastic mass, manufacturing, A. Geipel... 800,563 
Pneumatic despatching tube system, Dins- 
pel & Stoetzel 800,275 

Pneumatic drill, O. S. Leonard 800,224 

Pole tip, F. L. Conant 800,551 

Power generator, electromagnetic, Potter & 

Miller 800,394 

Printing machine, T. M. North 800,477 

Printing, multicolor, G. R. Hildyard 800,152 

Printing press, multicolor, D. R. Miller... 800,163 
Printing presses, producing curved or flat 

color plates for use in, J. H. Swain.. 800,601 

Profiling machine, H. Schuberth 800,493 

Propeller, boat, M. Perez 800,481 

Propelling vessels, R. Stola 800,184 

Pulleys, adjustable finish face plate for 

sash, D. G. McQueen 800,318 

Pulp screen, E. J. Pope 800,594 

Pump, diaphragm, F. & G. N. Brlggs 800,356 

Pump head, power, G. C. Richards 800,399 

Punch press, A. Johnston 800,214 

Punching machine, E. A. Commander 800,550 

Rack. See Hay and stock rack. 
Radiators, combined foot rest and shelf 

for, F. H. Maxam 800,585 

Raft, log, J. A. Campbell 800,263 

Rafts, cradle for building log, J. A. Camp- 
bell 800,264 

Rail bond, G. A. Mead 800,229 

Rail chair, R. H. Fray 800,437 

Rail joint, G. W. Whitman 800,253 

Rail joint, J. I. Pittman 800,593 

Rail sanding device, W. T. Watson 800,520 

Railway rail joining apparatus, C. F. 

Jacobs 800,213 

Railway rail joint, J. H. Creel 800,362 

Railway signaling apparatus, J. D. Taylor 800,247 

Railway sleeper, M. E. McGrath 800,234 

Railway switch, J. S. Deiter 800,139 

Railway switch, H. C. Rush 800,403 

Railway switch, H. Fenske 800.435 

Railway switch, F. W. Wolf 800,529 

Railway switching apparatus, J. D. Taylor 800,246 

Railway tie, P. G. Van Tongeren 800,344 

Railway tie, J. G. Snyder 800,599 

Railway weed burning device, Lamb & 

Cluett 800,454 

Range, gas, W. K. Stafford 800,411 

Rifles and the like, aiming stand for, B. 

Ruthling 800,492 

Roasting furnace, A. R. Meyer 800,588 

Rock crusher, J. H. Elspass 800,278 

Roofing and siding for buildings, composite, 

T. F. Odell 800,320 

Rotary motor, J. A. Shepard 800,330 

Sand grading machine, C. W. Palmer 800,480 

Sash fastening, window, J. Murray 800,466 

Saw, circular, A. B. Calkins 800,426 

Saw, portable, F. A. Bonen 800,202 

Scissors and shears, O. Weaver 800,522 

Scissors holder, L. E. Armel 800,535 

Screw cutting machine, L. Sussman 800,339 

Seal, E. J. Brooks 800,544 

Seal, snap, E. J. Brooks 800,545 

Sealing disk or packing for bottles or other 

vessels, H. S. Brewington 800,261 

Seaming machine, can, O. S. Beyer, 

800,424, 800,425 

Seeding machine, L. M. Jones et al 800,215 

Seesaw and ironing board, G. W. Fairbanks 800,434 
Severing and vending variable portions of 

integral bodies of different values, 

means for, H. F. Dunn 800,431 

Sewing machine, buttonhole, G. S. Hill 800,153 

Sewing machine, lock stitch, M. T. Denne. 800,554 
Sewing machine needle thread controlling 

device, R. G. Woodward 800,198 

Shade, P. G. Emery 800,279,800,280 

Shade and curtain bracket, window, G. 

Archambe ault 800,423 

Shade pull, window, Herr & Moyer 800,441 

Shaving cup, sanitary, J. B. Klunk 800,451 

Sheet metal characters, manufacturing pris- 

matically hollowed, F. Ebert 800,365 

Shoe dressing dauber, E. J. Hazel ton 800,573 

Show case. H. Schielke 800,325 

Shuttle. B. Herzlg 800,300 

Sign, W. T. Watson 800,521 

Signal system, vV. B. Bruce 800,547 

Signaling system, electric, H. W. Souder. . 800,179 

Skate roller, L. M. Richardson 800,488 

Slicing machine, meat, A. Lutzmann 800,615 

Smelting or melting furnace, A. B. Griffen 800,148 
Speed changing mechanism, C. M. Conrad- 
son 800,268 

Speed recorder, Morse & Densmore 800,617 

Sponge, fountain, G. H. Willis 800,254 

Spraying apparatus, liquid, G. P. Barnes. . 800,259 
Spring attaching loop tie, W. H. Bates... 800,133 
Spring forming machine, F. M. Stambaugh 80j0,508 
Sprinkler. See Lawn sprinkler. 

Stacker, A. C. Clark 800,266 

'Stacker, hay, M. Mead 800,383 

Stam.p case, F. C. Higgins 800,576 

Stamp mill splash plate, G. C. Richards.. 800,398 
Stamping machine, roller, Wood & Lewis.. 800,348 

Steam boiler, J. Almada 800,532 

Steam controller, automatic, W. E. Roys.. 800,323 

Stool, folding, G. V. McConnell 800,233 

Stopper, H. G. Hotchklss et al 800,211 

Store service apparatus, C. E. Thompson . . 800,416 

Suit case, F. H. White 800,346 

Swab casing, H. P. Tippett 800,248 



You Have a Telephone In 
Your Office, Of Course 



Have you one in your home? It 
will save many steps and much 
time and annoyance. It will 
pay for itself in car fare saved. 
Call No. 9010 Cortlandt, Con- 
tract Dept., for full information 



New York Telephone Co. 



15 Dey Street 



BRENNAN Mfg. CO., Syracuse. N. Y. 



March 11, 1905. 




Dear Sir: 

Your letter re- 
ceived a few 
days ago. Will 
say that I have 
got the engine to 
working all right. 
It does not miss 
Are now at all. 
It has an abund- 
ance of power to 
go up any hill, on 
high gear. I am 
very well pleased 
with the car. 

Yours very 
truly, 

(Name given on 
application.) 



BRENNAN STANDARD MOTOR 



Mounted with Individual Clutch Gear, also 
Furnish SlidiDg Gear Transmission. 





THE YANKEE SILENT MUFFLER 

(PAT'D) 

Excels all muf- 
flers because the 
discs expand ac- 
cording to the size 
of the explosion. 
^ A vacuum is cre- 
i5 ated between the 
< exhaust valves 
i" and the muffler, 
and back-pressure is overcome. 10 per cent, more power guaranteed. 
Radiation so great that the muffler keeps cool. Made to tit all makes of 
cars. Send for catalog and price. 
D. B. SMITH <fc CO. Utica, IS. Y., V. S. A. 



Control Your Car 

d avoid accidents. The Watres 
Spent Gas Brake by a touch of the 
finger instantly controls any car, bij 
or little. The engine does all the worl 
of motoring and does it with greater 
strength and suddenness than is possible 
to human power. The device costs $50, 
but it's worth $500— in insurance. Also 
blows a powerful whistle and inflates tires, 
is under the car, out of sight. 
Gas Engine Whistle Co., US? Broadway, New York 
Booklet No. 1, Brake ; No. 2 Motor Boat Whistle : No. 3, Stationary 
Whistle. 




THE "BEST" LIGHT 

Is a portable 100 candle power light costing only two 
cents per week. Makes and hums its own gas. 
Brighter than electricity or acetylene and cheaper 
than kerosene. No Dirt. No Grease. No 
Odor. Over 100 styles. Lighted instantly with a 
match. Every lamp warranted. Agents Wanted 
Everywhere. 

THE "BEST" LIGHT CO. 

87 E. 5th St., Canton, O. 

Owners of Original Patents. 






JL 



Is not disfiguring becau 




?8u USE GRINDSTONES P 

If so we can suppiy you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialty of selecting stones for all spe 
cial purposes. Send for catalogue " I" 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 



Opaque Projector 



A Made Lantern for showing Engrav- 
ings, Prints, Cuts, Illustrations in Books, 

Models and Specimens on the Screen without 
previous preparation, brilliantly lighted and 
in natural colors. Send for circular. 

Williams, Brown «fc Earle 

Dept. 6, 918 Chestnut St., Philadelphia, Pa. 




'•STANDARD 



Two=Speed Automatic Coaster Brake Hub 



Makes wheeling a delight, eliminates the drudgery. Do not waste money 
on experiments when you can buy a perfect attachment all in one hub".. 
Our little booklet tells all about It and is mailed free. Write to-day. 



THE STANDARD COMPANY 



Torrington, Conn. 



GAS ENGINE GENERATOR 



STEADY LIGHT FROM AN ORDINARY 
GAS OR. GASOLINE ENGINE 

Not a makeshift, but a specially designed machine with bearings amply 
heavy to support balance wheel without a third bearing, writefor Bulletin 152 

ROCHESTER ELECTRIC MOTOR CO. 

10-12 Frank St., ROCHESTER, N. Y. 



ROAD BUILDING 

■ l%#f^fc^ ACME ROAD MACH 



BUILDING MACHINERY 

UU I L.UI 11 U AND CONTRACTORS SUPPLIES. 
ACME ROAD MACHY CO.,FRANKFORT, N.Y. U.S.A. 




Twentieth Century" Gramophone 



A Wonderful Invention ! Sixteen Times 
Q Louder than all other Talking Machines 




STYLE PREMIER. $100 



Absolutely new principles. The 
Latest Invention. Reproduces Col- 
umbia and all other cylinder re- 
cords. Also Twentieth Century 
cylinder records half a foot long. 
Astonishing results. Splendid 
for dancing parties. A perfect 



substitute for the orchestra 
For sale by dealers everywhere, and in all the stores 
of the 

COLUMBIA PHONOGRAPH COMPANY, 

Creators of the Talking Machine Industry, 
Owners of the Fundamental Patents, 
Largest Manufacturers in the World. 



GRAND PRIZE PARIS, 1900. 
PRIZE ST. LOUIS, 



DOUBLE GRAND 
1904 



Cut out and fill In attached coupon and mail at once 
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Scientific American. 



October 7, 1905. 



' ' These two I use daily . ' ' m 

ARNICA I 

Tooth 

Soap 

Is antiseptic; 
preserves while it m 
beautifies. No 1 
spilling or wast- Jf 
ing; convenient / 
and economical. £ 

25 Cents \ 

At all Druggists \ 

STRONG'S 

Arnica Jelly 




% 



fci: 



(Carbolated) 

Keeps the skin free from roughness 
and pimples. Nothing better for 
sunburn or chapping; also for cuts, 
bruises, burns and all eruptions. 
Keeps the skin soft, smooth and del- 
icate. The collapsable metal tube is 
convenient and unbreakable. 
Take it with you wherever you go. 
If your druggist hasn't it—Send to us. 
Sent postpaid on receipt of 25 cents. 

^ C. H. STRONG & CO. 

CHICAGO 



sHowTo 

Strop ybun 

TZazor 




a the razor ht, ; ' >wii i | ■ ••'' No- i. with ei 

'\ m Dra the blad fro » heel to nnta«ay < 

Vn the razor o» tl c had; and it Sails into posit) 

3» the Mail t, <m hee to point t. w, 

j»ck -,n3 the bl dc i ills int I osit -a 

uiB the dre »c ! <n | reB?_ 



Free Instructions 

This is a portion torn from a page 
of our catalogue in which we ex- 
plain how to keep a razor in per- 
ject condition. Every man who 
shaves should have this book. We 
will send it free. 

It also pictures and describes the 
Torrey Strops, the most wonderful 
razor strops ever made. A Torrey 
Strop will put a keener, smoother 
edge on a razor with fewer strokes 
than any other strop. 

Treated by a special process, the 

Torrey 
Strops 

are far differpnt from the ordinary 
strip of softened leather. Try one 
— your razor will show the differ- 
ence at once. 

Torrey Strops are made in all 
styles, including Swing, Cushion 
Belts, etc. They are sold at 50c, 75, 
$1.00, $1.50, $2.00 and $2.50. 

Sent postpaid if your dealer can- 
not supply. Money refunded or a 
new strop if not satisfactory. 

Torrey's OHCdg* Dressing will 
keep any strop soft and pliable. 
Price 15 cents at dealers or maileJ 
on receipt of price. 

Send for free catalogue. 

J. R. TORREY & CO., 
P. 0. Box 34, Worcester, Mass. 




Put it 

on and 

Pinch 

it 

Papers can't get 
tangled or lost 
when entrusted 
to the naver-let- 
go grip of the 

ADPOLE 

Paper Fastener 

This wonderful device is the simplest, 
handiest and most dependable of fast- 
eners. It's the fold that makes it hold. 

Won't Blip off; gripa two sheets as 

firmly as twenty. N o sharp corners 

to pick up loose sheets. Doesn't mar 

papers— fastens neatly at corner, 

always permitting of ready refer- 
ence. May be used over and over. 
SAMPLES FREE 

for one cent postage. Three sizes, 25 

cents a box. At all stationers, or by mail 

upoQ receiptor price. Agents wanted. 
GENERAL SPECIALTY CO., 
815 Arcane Bldg., Philadelphia, Pa. 





Switch and signal track trip, C. M. Hurst 80#,446 
Switch throwing device, R. Rahiser ct al.. 800,396 
Switches, spring adjusting mechanism for 

electric, C. G. Perkins 800,482 

Switchboard for multiple exchanges, M. 

G. Kellogg 800,161 

Swivel, hydraulic, Thomson & McLaughlin. 800,185 

Table, J. Herzog 800,574 

Target apparatus, J . L. McCullough 800, :{ 1.4 

Teeth, making shell gold crowns for, S. 

E. Wllhelm 800,lit:j 

Telegraphic recording apparatus, P. B. 

Delany 800,:j(>4 

Telegraphy, F. W. .tones 800,154 to 800, 158 

Telephone exchanges, multiple switchboard 

for, M. G. Kellogg 800, KiO 

Telephone lines, secret service system for 

interconnecting, Andriano & Hei'bsti'itt. 800,534 
Tenon forming machine, duplex, II. L. 

Staley 800,412 

Thread sizing machine, J. Couche. 800,270 

Tie holder, F. E. Wicking 800,526 

Tie making mold, C. S. Larimer 800,221 

Tiles or the like, apparatus for use in 

manufacturing mosaic, L. Streuli .... 800,3:i8 

Tin scrap, treating, M. Leitch 800,22."! 

Tire, vehicle, de Laski & Thropp 800,307 

Tire, vehicle, de Laski et al 800,308 

Tire, vehicle, I 1 . Burnham 800,357 

Tire, vehicle, C. W. Faitoute 800,306 

Tires in continuous lengths, making, G. 

M, Stadelman 800,182. 

Tires, tool for removing and replacing 

cushion, T. P. Corboy 800,260 

Tongue support, J. S. Kurtz 800,:*77 

Tool holder, M. Barber 800,258 

Tool, pneumatic, J. A. Shepard _... 800,320 

Tool reversing mechanism, machine, F. 

Cockburn 

Tools, drive for machine, G. E. Slovens 

Toy, J. D. Washington 

Toy bank, H. Dunn 

Toy, figure, R. A. Schwann 

Toy railway, A. I luck 

Train lighting system, 8. Krohn 

Traverse ring, D. M. Sarkisian 

Tree felling machine, A. Perrey. . 
Trolley pole and stand, W. W. 

beck 



. 800,428 
. 800,834 
. 800,420 

800,558 

800,494 

800,212 

800,376 

800,245 

800,483 

Hallen- 

800,294 



Trolley wire coupling, E. M. Leslie 80o',584 



Trousers stretcher, W. J. 
Truck, J. T. Hourihan 



Ward well. 



.. 800,518 
. . 800,445 



800,231 
800,349 



Truck and means for loading and unload 

ing same, motor, R. L. Morgan. 800,165, 800,107 

Truck, motor, R. L. Morgan 800,166, 800,168 

Trucks, means for loading and unloading 

motor, Morford & Lowe 800,164 

Truss, P. Serio 800,407 

Tug, harness, G. W. Creps 800,363 

Tug, thill, L. W. Ashley... 800,605 

Turbine, C. Rhoades 800,485 

Turbine, elastic fluid, W. T. Mixsell 800,230 

Turbines, pressure controlling mechanism 

for, J. Wilkinson 800,194 

Type casting machine type mold, Mayer & 

Albrecht 800,459 

Typewriter for the blind, J. B. Hammond. 800,149 
Typewriting machine billing platen, Stack- 
pole & Laganke 800,507 

Typewriting machine for the blind, J. B. 

Hammond 800,150 

Undergarment, lady's, B. W. Jeanson 800,447 

Underwaist, E. II. Horwood 800,444 

Unloading, storing, and reclaiming appa 

ratus, L. Moss 

Valve clamp, triple, O. L. Wright 

Valve device for steam heating apparatus. 

J. L. Fitts 800,285 

Valve device for steam heating apparatus, 

M. P. Osbourn 800,321 

Valve for heating systems, relief, A. Mc- 

Gonagle 800,473 

Valve for steam boilers, safety, W. F. 

Thorn 800,340 

Valve gear, steam engine, E. Hill 800,301 

Vehicle running gear, W. T. Hanna 800,151 

Vending machine, T. J. Schmidt 800,174 

\ ending machine, coin controlled, Klemm 

& Thayer 800,450 

Ventilator. See Car ventilator. 

Vibrating and massaging device, electrical, 

Richmond & Graham 80O,48fl 

Vise, O. A. Anderson 800,604 

Wagon, J. Repetto 800,171 

Wagon, dumping, A. J. Koob 800,162 

Wagon, mail carrier, L. T. Varin 800,345 

Water closet tank, M. L. Martin 800,227 

Water eleva tor, compressed air, A. W. 

Drake 800,277 

Water softening apparatus, H. S. Flynt. . . 800.287 
Waterproof coating and making same, F. 

X. Govers 800,144 

Weather strip, W. Van Horn 800,342, 800,343 

Weed cutter, cultivator, and pulverizer, 

combined. J. E. Courtright 800,206 

Welding pipe couplings, apparatus for, J. 

A. & H. W. Hock 800,303 

Wheel, E. J. Watkins 800,519 

Wheel and colter attachment, combined, J. 

A. Wood 800,256 

Wheelbarrow, J. Kaufmann 8*0,159 

Wire fabric, machine for weaving and sel- 

viaing diamond mesh, W. W. McCallip 800,469 

Wood machine, cord, L. S. Taylor 800,512 

Work holder, M. B. Edgerton 800,559 



DESIGNS. 

Knitted fabric, 1<\ Conde 37,565 

Mantel sheli, L. Stoeker 36,567 

Mirrors, brushes, or similar articles, back 

for, 6. L. Crowell, Jr 37,564 

Oil cloth, M. W. Maitland 87,566 

Spoons, forks, or similar articles, handle 

for, G. L. Crowell, Jr 37,562, 37,563 



TRADE MARKS. 

Aprons, S. L. Munson 

Automobiles, liquid hydrocarbon fuels for, 

Energine Co 

Axle grease, Frazer Lubricator Co 

Bareges and parisinas, W. Oppenhym & 

Sons , 

Bed comforts, Mickle & Cheney 

Beer, Independent Brewing Ass'n 

Beer and ale, Hoster-Columbus Associated 

Breweries Co 

Beer, lager, Cumberland Brewing Co. of 

Allegheny Co., Md 

Blood purifier, A. J. Baxley 

Bonbons, Walter M. Lowney Co 

Books, including loose leaf ledgers, blank, 

Boorum & Pease Co 

Boots and shoes, leather, L. A. Crossett.... 
Boots, shoes. and slippers, leather and 

leather and cloth, G. F. Daniels & Co. . 

Brushes, shaving, J. L. Erskine. . 

Brushes, tooth, nail, hair, mustache, ar- 
tists', clothes, and bathing, R. v. 

Briesen 

Canned fruits and vegetables, H. C. Baxter 

& Bro 46,543 to 

Carriage and horse blankets and covers, L. 

C. Chase & Co 

Cement or cement composition, bituminous, 

Warren Brothers Co 

Chocolates and other bonbons, Walter M. 

Lowney Co 

Cigarettes, H. P. Strause 

Cigars, K. A. Buckley 

Cigars, Calixto Lopez & Co 

Cigars, J. P. Stewart 

Cigars, C. Upman 

Cigars, C. B. Perkins 

Cigars. Sanchez & Haya Co 

Cigars. Y. Pendas & Alvarez 

Cleaning and bleaching fluid, Dupuis Bros.. 

Cleansing fluid, G. W. Coggeshall 

Cocktails, G. F. Heublein & Bro 

Cocktails, S. C. Herbst Importing Co 

Cocoa extract, breakfast cocoa, premium 

chocolate, and hot chocolate powder, 

Lowney Chocolate Co 

Coffee, Digesto Coffee Co 

Coffee, Francis H. Leggett & Co 

Coffee, E. J. Gillies & Co 

Coffee, Hulman & Co 

Coffee, roasted and ground, New Orleans 

Coffee Co 

Collars and cuffs, Cluett, Peabody & Co., 

46,591, 



46,627 

46,575 
46,553 

46,631 

40.025 
46,620 



40.573 
46,542 
46,536 

46,586 
46,597 

46,598 

16,605 



46,547 
46,546 

46,588 
46,580 

46,537 

46.566 
46,504 
40.505 
40.527 
40.530 
40.503 
40,567 
46,581 
46.550 
46.643 
46,616 
46,632 



46,555 
40.500 
46,609 
46,617 
46,619 

46,629 



Business Encyclopedia free 

At a cost of thousands of dollars, with the aid of twenty-seven business ex- 
perts, we have compiled the only real Business Man's Encyclopedia in existence. 
We have clipped, extracted, preserved business data from thousands of different 
sources — from magazines, newspapers, books, correspondence courses, from 
actual business experience. And all this data we have boiled down, classified, 
arranged and indexed into one complete business Britannica. 

There are dozens of books on accounting, advertising, salesmanship, business letter writing and other 
branches of business; but the Business Man's Encyclopedia is a condensation of them all. It deals not merely 




with one department of business, but with all departments 
—from the purchase of raw materials to the sale of the fin- 
ished product— from advertising and selling to credits and 
Collections. 



One man under ordinary 
conditions could not collect 
in a lifetime one hundredth 
part of the business in- 
formation these books con- 
tain. Where the average 
business man sees one arti- 
cle, reads, one book, our 
twenty-seven experts, with 
every convenience at their 
disposal, have read, clipped 
and edited a hundred tor 
this encyclopedia. More- 
over these experts analyzed 
nine correspondence schools 
courses, $265 worth of busi- 
ness instruction— and what 
tbey learned they condensed 
and published in The Busi- 
ness Man's Encyclopedia. 

And there are equally im- 
portant contributions on 
Advertising, Business 
Correspondence, Busi- 
ness Management, 
Sale manship, Science 
of Accounts, Rapid Cal- 
culation, Business 
],aw 2 Traffic, Proof- 
reading* etc., etc. 



Experienced Business 
Men, Manufacturers, 
Bankers, Credit Men, 
Accountants, Corre- 
spondents, Advertising 
W riterw, Mercha nts, 
Oflice Managers— men in 
all lines of work in all posi- 
tions—will find the Encyclo- 
pedia a business guide, a 
legal adviser, a handy dic- 
tionary of business data 
crammed full of helps, sug- 
gestions and ideas on the 
daily problems of business. 
Profession:- 1 and literary 
men should have a set for 
reference to the terse say- 
ings on business topics of 
such men as Andrew Carne- 
gie. Philip D. Armour, Mar- 
shall Field, John D. Rocke- 
feller, Russell Sage, Alex- 
ander Re veil, John Wana- 
maker. and dozens of other 
captains of industry, No 
matter what your vocation, 
you need this Encyclopedia 
in your office, on your desk, 
or in your library. 



"SPECIAL EDITION' 

If You Want to Know 
How to 

— incorporate 

■^form partnership 

— sell goods 

— write advertisements 

— prepare business letters 

— read proof 

— buy office supplies 

— handle accounts 

— manage a factory 

— employ labor 

If You Want 

— postal information 
— shipping rates 
— business formulas 
—tables of interest 
— patent laws 

— copyright laws 
— business abbreviations 

— Wall Street terms 

If You Want to Know 
Anything About 
Business 

Consult this Encyclopedia. 
It contains complete spe- 
cific information on a 
thousand and one different 
subjects — all carefully in- 
dexed for INSTANT re- 
ference. 



The way to get these two volumes absolutely free is through 

SYSTEM 

THE BUSINESS MAGAZINE 

System is essential to business success. And so is SYSTEM the 
magazine. It tells every month all the new business tricks that save 
time— all the little office wrinkles that 
save worry. 250 or more pages of indis- 
pensable information for business men. 
Through SYSTEM you can learn all 
that anyone can possibly tell you about 
system and business methods. It will 
give you each month dozens of com- 
plete advertising, selling and manufac- 
turing plans that have built up some of 
the greatest retail, wholesale and 
manufacturing concerns in America. 
The price of SYSTEM is two dollars a 
year. It is worth a great deal more 
than that to any alert man with his 
eyes on the main chance. 

W. P. Chase & Co.: "We would not have 
SYSTEM discontinued now though the price were 
raised to $10 a year." 

Burrows Bros, Co.: " A siugrle suggestion oftentimes 
saves us more than the cost of. a year's sunscription." 

Send $2.00 today while you have it in mind. 
We will send you a substantially bound set of 
the Business Man's Encyclopedia-in two vol- 
umes— all transportation charges fully prepaid, 
and will enter your name for a full year's sub- 
scription to SYSTEM. 

Write your name on the margin of this adver- 
tisement—tear out— mail today with a two 
dollar bill. 

SPECIAL.— Include 50c. extra and we will 
send the two volumes bound in handsome vel- 
lum. Better still, include $1.00 extra ($300 in 
all), and we will bind the books for you in the 
finest flexible Morocco and gild the edges. 




Edited by A. W. SHAW 



THE SYSTEM COMPANY 

New York Desk 30, CHICAGO London 



Regular Departments 

Building a Sales Force 
Organizing an Advertising 

Department 
Organizing a Factory 
Business Correspondence 
Credits and Collections 
Talks to Salesmen 
Systems in Banking 
System in Shipping 
Systems for the Retailer 
Real Estate and Insurance 
System in the Professions 
ShOrt-Cuts that Save 
The Business Review 
Successful through System 

(Biographical) 
Answered by Experts 



Complete 




JUSTSEND ME ONE DOLLAR 

and I will ship C. O. D. to any railroad station in the V. S. 
this fine Willard Steel Range Anyone can say they have 
the best range in the world, but 1 will furnish the evidence 
and leave the verdict to you. After you examine i his range, 
if you are satisfied in every way. pay Agent $14.00 and freight 
and you become the possessor of the best range in the worl* 
for the money. The range has six 8-inch lids; 18-inch oven ; 
15-g-allon reservoir; large warming cl( set; top cooking ser- 
vice 30x34 ins. G uaranteed to reach you in perfect order. 
Shipping weight, 400 lbs. Thousands in use and every one of 
them giving satisfaction. Write for full description and 
testimonials. 

WM. G. WILLARD 

ST. LOUIS, MO 



No. 12 Willard Building 
318-320 CHESTNUT STREET 



Motion Picture 

MACfflNES and FILMS 
STEREOPTICONS and SLIDES 

For Public Entertainments, in 
Theatres, Halls, ShowTents.etc. 
Catalogue No. 9 Free 



KLEINE OPTICAL CO., 52 State St., Chicago, 111. 




JVETJ13 K5 8 5e it 

WEED'S TIRE GRIPS 

Positively Stops Slipping or Skidding: 
They Make Bud Koads Good 
Send for Booklet " S " 
WEED CHAIN TIRE GRIP COMPANY 
28 Moore St., New York City 




PORTABLE CONCRETE 

Block Hachine 

Ambitious young men can start 
fine business, immediately profita- 
ble, easily expanded 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $125.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial. 

THE PETTYJOHN CO. 
615 N. 6th St., Terre Haute, Ind. 




Are You In On This Combination ? 



It's organized on the square 
ter head equipment. It's 
a real Carpenter's Combi- 
nation Square. Well made, 
well finished, and w ill 
stand the test tor ac- 
curacy. It is indispensa- 
ble for the carpenter's kit, 



with an extra cen- 




lispEi|[Ji , ",ii7,Jin' n 1 



G00DELL-PRATT COMPAMY 



Send for catalogue. 

Greenfield, Mass. 



The Most Modern Marine Motor 




having the most rapid speed and 
wt'isrhin<r least per h. p. and pos- 
Nussiuir iliy fewest parts is the Van 
A ilk en Motor. No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfect con- 
trol. Always ready. Every stroke 
cleans the cylinder. 

VAN AUKEN-CLEVAUC CO. 
Yonkcrs. N.Y., U.S.A. 



DIRECT FROM THE FACTORY 

THIS DESK shipped 
anywhere in the United 
States upon 50 flfl 
receipt of OOiUU 
KxamiDe C are fully 
and if found to be A-l in 
every respect, pay the 
balance $12.00 and the 
freight, and you will have 
the greatest desk value 
ever offered. This desk 
is made of selected Oak 
throughout. II, is 48 in- 
ches long, and is finished 
golden. Has pen racks, extension slides, book stalls, 
etc. All drawers lock by closing curtain. Nothing to 
equal it has over been offered hereto! ore for less than 
$25 OCI to $30.00. Write for De.sk Catalogue. Address 
CENTRAL MANTEL CO., 1 2 1 2 Olive St., ST. LOUIS 
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IRll 1 LDyou r ow n BOATI 




I 



By the Brooks System 

Jf you can drive a nail and cut 
out a piece of material from a 
full-sized patterin you can build 
a ciinoi', row boat* sail boat or 
launch in your leisure t r me-at 
h mie- -and the building will be a 
source of profit and pleasure* 

All you need is the patterns, costing from 
$2.51) up, and materials from fo.00 up. The 
tools arecommon in every household. Pat- 
terns of over forty styles and sizes— all 
lengths irom 12 to 05 feet. 

The Brooks System consists of exact 
size printed paper patterns of every 
part of the boat, with detailed instruc- 
tions and working illustrations show- 
ing each step of the work, an itemized bill of 
material required and how to secure it. 
Over six thousand amateurs successfully 
built boats by the Brooks System last year. 
Fifty per cent, of them have built their 
second boat. Many have established them- 
selves in the boat manufacturing business. 
Catalogue and particulars free. For 25 
cents 100-page catalogue containing valuable 
information for the amateur yachtsman, 
showing several working illustrations or 
each boat, and a f ullsetf or one boat. Full 
line in knock-down and completed boats. 
When so ordered, patterns are expressed, 
charges prepaid CO. I), to allow examination. 

BROOKS BOAT MFG. CO. 

Originators of the Pattern System 
of Boat Building 

409 Ship St., Bay City, Mich., U.S.A. 



SETS OF CASTINGS OF 

MODEL ENGINES 

" SEND 10* FOR 126 PAGE 
ILL. CATALOGUE. 
ALSO TOOLS, 



iah wh£els.& parts or models 



^wsw^m &c ■mVSVftWfc'C) 



Removed to 183 Milk Street. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURE'S *¥: CONTRACT. PUNCHING DIES, SPECIAL-MACHINERY. 
E.KONIGSLOVSr STAMPIN6 STOOL WORKS, ClE-veLAMD, 0. 



I Magical Apparatus. 

I Grand. Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs., 493 Sixth Ave., New York. 



Telegraphy 



Circular free. Wonderful 
automatic teacher. 5 styles 
»2 up. OMNIGRAPH 
CO., Dept. 52, 89 Ourt- 
lund t St., New York. 



V L» yj ' SEND FORI 

\J w Catalogue 

W.& D. MO G EY, 

BAYONNC CITY. .N.J. 



COPPER 1 COPPER ! 

The greatest discovery of tne Twentieth Century. A 
newly invented process to temper copper to any degree 
of hardness. H. BEHG'HK, Manager, 

Metropolitan Bui] ding, Newark, N. J. 

Experimental & Model Work 

Cir. & advice free. Wm.Gardam & Son.45-51 Rose St., NY 

ura_ic! Rapids School of Mechanical Drawing 

461, 362, 3U .7-iuseman Building, Grand Pa^Sa , Mich. 

Instructions by mail in Mechanical Drawing, Naval or Marine 
Architecture, Boat Designing and Landscape Gardening. 

SEND F -E OUR CATALOG OF FU.LL INFORMATION 

taeqgwid5!2 

Perhaps the Largest and Best-tqu^ped LINOTYPE JOB- 
OFFICE in the World for Books, Magazines, News- 
papers in All Languages. Cylinder and WEB PRESSW0RK. 

LANGUAGES PRINTING COMPANY 
Languages Building, 15 West 18th St., New York 




TYPEWmiERS M A A L K L E! 



All the Standard machines SOLD or RETS'TKD ANY. 
WIIKRE at HALF M AXUKACTURERS' PRICKS,, 
Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. sos LaSaih> St., Chicago 



Are you interested in Pateirrs, Model or Experimental 
work 1 Our booklet entitled 

WHAT WE D0-H0W WE DO IT 

will b e sent t o you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-13 Janes Street, New York. 



AGENTS REAP QUICK HARVEST 

S3. 00 a day and upward selling FORD'S Alii, 
WOOD Air-Tight Weather Strip. Easily ap- 
plied to doors and windows. Reduces coal bills. Sam- 
ples and terras FREE. 
CIIAS. J. FORD, 885 Senior Building, Holyoke, Mass. 



Collars and cuffs, linen, Corliss, Coon & Co. 

Cords, braided, Silver Lake Co 

Corsets, Chas. A. Stevens & Bros 

Cotton dress goods, John Pullman & Co 

Cotton piece goods. L. Dinkenspiel ,^- Sons.. 

Crape, Pacitie Mills 

I Crochet quilts, Union Manufacturing Co., 
1' " 4(>.n:is, 

Embroideries and laces. John Pullman & Co. 

Fillers, Tripod Taint Co 

Flour, Boston brown bread, Mavflowor Mills. 
Flour, wheat. J. C. Smith & Wallace Co... 

Fullers' earth, L. A. Salomon & Bro 

Hair Ionic, M. J. Frazier 

Hair tonic, F. w. Neumann 

"ats and caps. Dunlap & Co 

Heddles, Emmons Loom Harness Co 

Horse blankets, L. C. Chase & Co 

Ink, writ ing. Thaddeus Davids Co 

Knitted underwear for ladies, men, and 

children, Utica Knitting Co 

Knives and razors, pocket, Neumeyer & 

Dimond 4(1,520, 

1 Laxatives, Foster- Jlilburn Co 

Lead, white, Trirod Paint Co 

Leather, japanned and waxed, II. Waller- 
stein 

Ledgers and loose leaf hinders, loose leaf, 

Tengwall File & Ledger Co. of N.Y 

Lime, hydra ted, Houston Brothers Co 

Liniment or liquid for external application, 

Dr. B. J. Kendall Co 

Lubricating the axles of vehicles, prepara- 
\ tion in paste form for, L. C. Sammis . . 

I Malt extract, non-intoxicating, Independent 

Brewing Ass'n 

Measuring tapes, Lufkiu Rule Co 

Metal polishing compound, W. G. Day 

Milk, evaporated cream, and canned milk, 

condensed. St. Charles Condensing Co . . . 
Mucilage and mucilaginous fluids or pastes, 

Thaddeus Davids Co 

Mustard and pepper, Consumers Supply Co. 
Mustard and spiees, Sherman Brothers & Co. 
Mustard, prepared, Francis H. l.eggett & 

Co. 40,607, 

Newspaper, weekly. B. W. Dinsniore 

Oil, manufactured substitute for cod liver, 

Danbury Pharmacal Co 

Oils, illuminating. Wilhurine Oil Works.... 

Organs, reed, ('able Company 40,571, 

''abit, R. II. Coddin 

Paint, mixed liquid, American Standard 

Composition Co 

Paints, powdered, W. H. Kemp Co 

Paper, waxed and moisture proof, J. M. 

Wallace 

Perfumery, toilet waters, extracts, and 

cologne, D. R. Bradley & Son 

Perfumes, S. IT. Smith 

Petticoats, Dielhenn Manufacturing Co 

Piano players and self playing pianos, auto- 
matic. Cable Co 

Plants, Ellington Piano Co 

Pills and tablets, cathartic, Foster-Milburn 

Co 

Plows and cultivators, Moline riow Co 

Plows and parts thereof, Oliver Chilled Plow 

Works 

Plows, cultivators, and harrows, Moline 

Plow Co 

Puzzles, R. H. Hutchinson 

Remedy, cough. W. C. Aughinbaugh 

Remedy for children's diseases, Anglo Amer- 
ican Drug Co 

Remedy for bidnee. bOulder, and rheumatic 

troubles, E. W. Hall 

Riblnns, silk, W. Openhym & Sons 

Rooting felt and paper, J. A. & W. Bird 

Screw wrenches, adjustable, Coes Wrench 
Co 

Sheeting, Minot, Hooper & Co 

Shells and cartridges, shot, Winchester Re- 
peating Arms Co 

.Shirts, outer and dress, Earl & Wilson, 

46,603, 

Soap, Kendall Manufacturing Co 

Soap, William Waltke & Co 

Soap powder, Kendall Manufacturing Co.... 

Spices. Francis H. Leggett & Co 46,608, 

Stains, fillers, and varnishes, J. F. Kurfees 
Paint Co 

Stains or finishes, Pratt & Lambert 

Stoves and ranges, Anchor Stove and 
Range Co 

Stoves, furnaces, and parts of stoves and 
furnaces, Charter Oak Stove and Range 
Co 40,506 to 

Stoves, ranges, and heaters and parts 
thereof, Continental Stove Co 

Stoves, ranges, heaters, and parts thereof, 
Pittsbu-g Stove and Range Co 

Stoves, ranges, heaters, gas burners, hot 
plates, and parts thereof, Pittsburg 
Stove and Range Co 

Svruo 'wid molasses, Francis H. Leggett 
i, Co 

Syrup, table, New York Glucose Co.. 46, 501, 

Tea. Consumers Supple Co 

Tea, Francis II. Leggett ,fc Co 

Teas, G. B. Farrington Co 

Tires, rubber vehicle, Goodyear Tire and 
Rubber Co 4fi.5:» to 

Tires, solid and pneumatic, and india rub- 
ber cover bandages, repair sheets. 
plasters, and patches for such tires, 
india rubber, Continental Caoutchouc Co. 

Tonic, E. E. Sutherland Medicine Co 

Underskirts, Jackson Skirt and Novelty Co. 

Varnishes, japans, oil finish, and bronzing 
liquid, Mayer & Loewenstein 

Ventilators, Powinan-Dozier Manufactur- 
ing Co 

Washboards, American Washboard Co....... 

Watches. watehcases and watch move- 
ments. Philadelphia Watch Case Co.... 

Whisky, S. J. Lang & Son 

Whisky, L. Adler 

Whisky, .1. H. Bean 

Whisky, S. & S. H. Freiberg 

Whiskv, Henry Kroger & Co 

Whis.55-, John Ellwanger Co 

Wines, sparkling and distilled, T. Marin- 
dale & Co 

Wire netting, Gilbert & Bennett . Manufac- 
turing Co 

Woodworking machines, cutter and matcher 
heads used in, Samuel J. Shimer & 
Sons 

Wool, both scoured and in the grease, 
pulled, H. Schmidt 

Yeast powder, Sherman Brothers & Co 



40.5!)« 
16.526 
40.500 
46,615 
-16,601) 
46,52:1 

46,651 
40.(12:: 

46.577 
46,576 
46.51 1 
10.57** 
46.614 
46.02S 
46.6II2 
46.51:1 
4(>,!W!I 
46,640 

46,652 

40.521 
10.552 
40.5:{5 



46,6:!!) 
40,557 

46,549 

40,6.13 

46.621 
46.534 

46,51.1 



46.570 
46.50 1 
46,6:i6 

40.010 
40,001 

46.011 

40,054 

46^554 

46.5S4 
46,559 

46,653 

46,587 
10.6:17 
46,047 

40.570 
46,574 

40.551 

40,510 



10,518 
46.558 
46,642 



46.614 
46,630 



40,548 
46,626 

46.541 

46.004 
40.515 
10,511) 
40,500 
40,012 

46,516 
46,525 

46,502 



46,509 
46,510 
46,565 

46,524 

46,611 
40.562 
46,59:i 
46.610 
46,528 

40,533 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four liiontha, $1. Sold by all newsdealers. 

MUNN & Co. 36,Broadwa> - New York 

Branch Office. 625 V St. Washington, D. C. 



40.505 
16.618 
46,622 

46,556 

46,512 
46,569 

16,561 
40,517 

40 5S2 
40.585 
40,0 1 5 
46,018 
40.050 



46,624 
46,529 



40,635 
46,568 



LABELS. 

"Daintv Nail Enamel," for nail powder, 

R. D. Peters 12,384 

"Orient Nut Oil," for massage erenn), R. 

D. Peters 12,385 

"Pride of Reidsville Smoking Tobacco," for 

smoking tobacco, R. Harris & lire 12.0,83 

"Taka Laxa." for medicine. El Zernac Co. 12,382 
"Warbler Whiskey," for whisky, II. I.. 

Griesedieck Distilling Co 12,381 



PRINTS. 



: 'White House Shoos," 
Shoe Co 



shoes, Brown 



A printed copy of the specification and drawing 
of anv patent in the foregoing list, or any patent 
in print issued since 18611, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. 'For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



Aeents Wanted 



in every railway shop to 
solicit subscriptions for the 

MmlwngMlasterMlechmiic 

ONE DOLLAR A YEAR 

LIBERAL COMMISSION TO AGENTS 

.... ADDRESS .... 

Railway Master Mechanic \ 



Security Building 

CHICAGO 



Vanderbilt Building 

NEW YORK 




HARDERFOLD 

HYGIENIC 

UNDERWEAR 

Inter Air Space System 

Is two fiild t hi ■ on j; ho lit, affording 
protection against trie vicissitudes of 
our variable climate to 

Invalids Athletes 

Professional Hen 
Merchants Accountants 

And all occupations in life, 
indoor or out 

Over Eleven Hundred Physicians 

have united in testifying to the sari i 
tary excellence of the Harder fold 
system of underclothing. 

HARDERFOLD FABRIC CO. 
163 River Street, Troy, N. Y. 

Send for catalogue 



LET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 

YOU WANT MANUFACTURED 

Stampings, Models, Exper. Work 

write for free booklet 

THE CLOSE MACHINE &. STAMPING. CO. 

970 Hamilton St., Cleveland, O. 



Men and boys wanted to earn 15.011 a day, after two 
months' Instruction. Position guaranteed. COYNE 
BROS. OO. PLUMBIXG SCHOOLS, 239 Tenth Avenue, 
New York. Cincinnati. O., St. Louis, Mo. Free catalog. 



uLJAuliH^B Corliss Engines, Brewers' 

and Bottlers' MacMnerv. Till: VII.TKR 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 



MnnFIQ * EXPERIMENTAL WORK. 

IflUULLO Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Franklort Street, New York. 



RATI C\C\ IV C Aeronaut L«. Stevens, 
MJ+*.i-ti-t\J\JLV& Box 181 Madison Sq„N. Y. 



Hfll IPRR Ml A '''arm Bargains. Send for monthly 
UnLlrUnilln catalogs. C. M. Wooster, 8. Francisco. 



THE CITY OF NEW YORK 

Department of Street Cleaning 

I New York, September % 1905. 

Contract for the Final Disposition of (Garbage 
in the Borough of Manhattan* for Five 
, (5) Years, from August 1, 19<f£S. 

I Bidsforthe above contractwill be received at rhe 
I Main Office of the Department of Street Cleaning, 
: Noa. 13-21 Park Row (14th floor), Borough of Manhattan, 
untiL 12 o'clock, noon, Monday, November 6, 1S05. 

For further information as to the nature of the 
work and the manner and requirement of the bids, 
bidders should call upon the Commissioner of Street 
Cleaning, and should also read the advertisement of 
said contract now appearing in the **City Record." 

JOHN McG. WOODBURY 

Commissioner of Street Cleaning- 



DRYING MACHINES. 



S. B. WORRELL, 
Hannibal. Mo. 



Special riachinery designed and built to order. 

G. M. MAYER, M.B., 1131 Monadnock Bl„ Chicago, 111 



JGfcisSM-?! 



BRIDGEPORT,, CONN. 



Expert Manufacturers 
Fine Jobbing Work 



RUBBER 

PARKER, STEARNS & SUTTON, 228.229 South St., New York 

|U|nn r l <5 dies, boxes, metal stampings, -j.-rtent artio- ' 
muu LO les novelties, manufactured and sold Print- 
ng on aluminum. D. S. .Novelty Co., Lily Dale, N. V. 



Learn Telegraphy and 
R. R. Accounting 

$50 to $100 per month salary assured our graduates under 
bond. You don't pay us until you have a position. 
Largest system of telegraph schools in America. En- 
dorsed by all railway officials. Operators always in de- 
mand. Ladies also admitted. Write for catalogue 

MORSE SCHOOL OF TELEGRAPHY 

Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga.. La Crosse. 

Wis., Texarkana, Tex., San Francisco, Cal. 



EXPERIMENTAL WORK Scientifically 

and accurately executed. Models and small machinery 
perfected. StendtCke & Volkmek, 61 Fulton Street. 
Telephone 5655 John. 

INVENTORS.— Our specialty is practically devel- 
oping inventions. Design and build special, plain and 
automatic machinery, presses, dies, models, patterns 
and jigs. Send for Booklet No. 5. 

A.NACKE& Son, 236-42 S. 9th St., Philadelphia, Pa. I 

$25,000 made from one-half 
acre. Easily grown through- 
out the U. S. and Canada. 
Room in your garden to grow 
thousands of dollars' worth. Roots and seeds for sale. 
Send 4c. for postage and get our booklet D N telling all 
about it. McDowell Ginseng Garden, Joplin, Mo. 



AUTO STORAGE b = 

the WILLARD STORAGE BATTERY CO. cleveland.o 



GINSENG 



GINSENG 



The money making crop. 
Easily grown. Room in your 
garden to grow hundreds of 
dollars worth annually. Roots 
for sale. Plant now. Literature free. Write today. 
BUCKINGHAM'S GINSENG GARDEN, 

Dept. 4, Zanesville, Ohio. 

MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 

Adopted by principal storehouses in New Vork& Boston 

Manfd. by VOLNEY W. MASON «fc CO., Inc. 

Provldenee, It. I., U. S. A. 



LESLIE'S WEEKLY 



Fiftieth Anniversary 

of America's Oldest and 
Best Illustrated PaLper 

Established December 14. 1855 



HE first number of Leslie's Weekly was published December 
14, 1855, by the late Frank Leslie, and it is the intention of 
the publishers to fittingly celebrate the Half-Century Mark 
by a handsome double number, combining the 

Christmas and Semicentennial Numbers 




in one issue, under the date of December 14, 1905. 

It is a matter of great pride to the publishers that LESLIE'S Weekly 
— the pioneer of illustrated journalism — is to-day more prosperous than 
at any time since its foundation, and is recognized by the entire world as 
the most progressive and best illustrated newspaper published. 

We earnestly request the co-operation of our friends to make our 
Semi-Centennial number the best ever published. It will be an issue 
that will be kept for many years. We can recommend this number to 
all advertisers. Copy should be in our hands by November 15th at the 
latest. We want you represented. 



WILLIAM L. MILLER, Advertising- Manager 

225 Fourth Avenue, New York 

Western Representative Eastern Representative 

J. FRANK STONE 



CHAS. B. NICHOLS 



1313 Hartford Building 
Chicago 



The only LESLIE publication 



25 Journal Building 
Boston 



DMN'T BUY GASOLINE ENGINES 

all one cylinder engines; revolutionizing gas power. CostsLess toBuy and Less toKun. Quickly, easily started. No vibration. Can be mounted o 
tionary ortraction. Mention this paper. SEND for Catalogue. THE TEMPLE jrTJMF CO-, Mfrs., Meaner & 15th Sts., Chicago 



UNTIL YOU INVESTIGATE «S 
THE MASTER WORKMAN," 

a two-cylinder gasoline engine superior to 

Canbe mounted on any wagon at small cost — portable, sta- 

"' "" " THIS IS OUR FIFTY-FIRST YEAR, 
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$1.00 



1 



For a 

Complete 
Art Education 

The offer already accepted 
by 20,000 delighted people. 
Just take a minute to read 
bid you realise hi what we offer at this un- 
heard-of price and then send for it. 

Splendidly illustrated. Thorough, practical, complete. By 
Chas HopeProvost, contributor to leading publications and origin- 
ator of correspo ulence art instruction. 

CON-TENTS 

TeChnic — Working with pen, brush (oil and water color), pastel, 
grease and conte crayon, lead pencil, carbon pencil, scratch paper, 
chalk plate, Ben Day machine, silver print work. Also the various 
effects used by pen artists, including quick and slow lines, English 
and American styles of treating zig-zng lines, hooked lines, quick 
lines, double cross hatching, stippling, spatter work, etc. Wash 
drawings. Distemper Drawings. Tracing and copying™ photo- 
graphs. What materials to use, including papers, canvases, and 
bristol boards. Tools and how to handle them. Drawing from 
nature, including landscape, flowers, animals, figures, portraits, 
etc. Drawing from memory, with table shewing comparative 
measurements of different parts of the human body — head, hands, 
feet, legs, arms, etc. Color— primary and secondary colors, etc., 
explained. How to mix different shades, etc. Autistic Anatomy 
— The bones and muscles as applie'd to pictorial work. Lettering 
— Copying and originating. Roman, block, old English, and Script 
styles shown. Elementary, historic, and geometric ornament. 
Conventionalization of flowers, ornamental composition, pictorial 
composition (including form and color arrangement and balance), 
fashion, work, caricaturing, cartooning. Facial Expression — 
Sorrow, joy, anger, fear, contempt, laughter. Aerial and linear 
perspective. Business Details — How to sell pictures, how to get 
a position as an artist, prices and salaries paid, lists of names of 
publishers and others who buy work, how to pack pictures to send 
by mail or express, etc. Explanations of various engraving and 
reproductive processes. 

" How to Illustrate " sent prepaid to any address in the world for 
$1.00. (Limp. Covers.) 

A more handsomely hound edition in cloth covers, $1.50 prepaid. 

Remit to-day, as this offer may be withdrawn at any time, or 
send -2c. stamp for booklet, 

BROWN PUBLISHING CO. 

1617 Flatiron Building, New Yorh 



New York 
Belting & Packing Co. Ltd. 

Manufacturers of high grade Rubber 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, 
Matting, Interlocking Rubber Tiling. 

Also manufacturers of moulded and 
special rubber goods of every description. 
Write for catalogue. 

91-93 Chambers St., New York 



To INVESTIGATE 




The mechanically correct 
DURYEA, invariably is 
to purchase. I>uryeas 
are different is the reason. 
Patented features make 
them for Comfort and 



Reason Why. 



DURYEA POWER CO., 44-83 Acyriid St.. Reading, Pa. 

Stationaries, Portables, Holsters. Pump- 
ers, Sawing and Boat Outfits, Combined 
j with Dynamos. 

Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO.. Box 148. STERLING. ILL. 




What is Daus* Tip-Top? 



TO PROVE thatDaus' "Tip-Top" is 

the best and simplest device for making 

100 eopies from pen-written and 50 

noptet* from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days' trial. _ ^^ 

P rice *7. 50 less * LZ »., * 

trade discount of *f» Net 

8SJ*s percent, or %J 

TheFelix A. B. Daus Duplicator Co., DaasBldg., Ill John St., New York 




Money. 



Ail varieties at lowest prices. BestKailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including 8afe». 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago Scale Co.. Chicago, 111. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R. H. MARTIN, 

OFFICE, ST.PAUL BUILDING 

220 B'way, New York. 



PREPARED 

ASBESTOS FIBRE 

for Manufacturers use 



MAGIC CANTER N 5 



I Stereopticons and Moving Picture Ma. 
I chines. Public Bxliibitiona PAY BIO. 
I Small capital required. Views and Films 
lillustrating any subject. Catalogue free. 
■Magic Lanterns for Home Amusement. 
lUnAllictor MFd. optician, 
llflUABEIdlcI , 49 Nassau St.. New York, 



BduschaLomb 
Microscopes 



This is an invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

Bausch 6 Lotnb Optical Co. 

MANUFACTURERS 
ROCHESTER, N. Y. 

NEW YORK CHICAGO BOSTON 

SAN FRANCISCO FRANKFORT A-M GERMANY 



IFSSOPS STEEL th bV/t rv 

U u FOR TOOLS, SAWS ETC. 

W" JESSOP & SONS U° 91 JOHN ST.lNEW YORK 



20th CENTURY SOAP 




H purely vegetable oil soap, containing no lye, but 
cleaning by the penetrating nature of its oils. 
Good for engineers, electricians, chemists, etc. 
It thoroughly removes all stains, such as rust, grease and 
oil, either from the hands or clothing, without injuring in 
the slightest. Also unsurpassed as a Drilling Soap. Has 
no equal for automobiles. For cleaning floors and walls, 
especially hard wood, it is invaluable. Does not injure 
the polish, but adds to the lustre. If your dealer does 
not keep it, send us his name and address and we will 
send you a sample can free. Special attention given 
to export orders. :::::::::::::: 




HOFFHOMER SOAP C0MPANY 16 B 9 o ^ v c «|g N 

Eastern Office, No. 1 Madison Square, NEW YORK r>«|p A {-> f> 

Renshaw Building, PITTSBURG, FA. V111V/WW 
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Largest High. Head 
Centrifugal Pump 
in the World 

Capacity 10,000 gallons per minute. Total lift 550 feet used 
for hydraulicing on one of the largest placer mines in the 
world. See Scientific American, August 19, 1905. Catalog No.20. 
Byron Jackson Machine Works, San Francisco, Cal., U. S. A. 




The Modern Machines for Mechanics 

Here are two of the most useful and indispensable machines. The cut on 
the left shows the heat Bench Drill ever constructed for sensitive work. 
Drills from smallest size up to 5-16 inch. Spindle has Morse No. leaner 
hole and is count erbalaneed by eoil spring around feed lever shaft. Iitsuiies 
perfectly true and accurate work. The Twentieth Century Polishm^sfHae, 
see cut on right, is one of many different styles and sizes of Polishing Thames 
that we manufacture, We have them to run by foot or belt power, for lisWin 
all mechanic's lines. Send for catalogues B-15, C-15. • ^ 



Jgp THE YV. W. OLIVER MFG. CO., 1482 Niagara St., Buffalo^Y 
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Every present or prospective home 
builder should know two things 
about a roof : 

1st. That tin makes the best roof. 

2d. That "Taylor Old Style" is 
the best tin. 

A little book on the roofing question, called 
"A Guide to Good Roofs," will convince you of 
these two facts, and this conviction will probably 
save you many dollars and much disappointment. 
It is sent free on request. 

N. & G. TAYLOR COMPANY 

ESTABLISHED 1810 

Philadelphia 



Smoke flfcsBARGER 

Safety Pipe 



Spills no 
Fire nor 
Ashes 



Closed, ready for use. 



This is a novel but very practical idea. 

Just fill the Porcelain container or cup with 
tobacco, and light, close the pipe and you 
can smoke comfortably while riding, driv- 
ing: or automobiling; against the wind at 
high speed. 

Smoke without risk among themost inflam- 
mable material. 

Container, being unglazed, absorbs the nic- 
otine. To clean, place cup in fire. 

The Barger Safety Pipe is a prime favorite 
with sportsmen, farmers, trainmen, workers 
in offices, workshops and factories. Looks 
like a cigar. Convenient, safe, cleanly and 
only costs 50c postpaid, including extra 
tobacco container. 

Sold by best dealers everywhere. 

THE BARGER SAFETY PIPE CO. 

Dept. 22, Hopedale, 111. 




STRAIGHT LEGS 

If yours are not so, they will 
appear straight and trim if you 
wear our Pneumatic or Cushion 
Rubber Forms. Adjusted instant- 
ly, impossible to detect, easy as a 
garter. Highly recommended by 
army and navy officers, actors, 
tailors, phy^cians and men of 
fashion. Write for photo illus- 
trated book and testimonials, 
mailed under plain letter seal. 

The Alison Co.. Dept. A 4, 

BUFFALO, N. Y. 



Instant power control and 
direct power transmission 






&: 



These are two points that make 
the Rambler the car you ought 
to buy. 

The hand you place on the 
Rambler steering wheel controls 
both the speed and the direction 
of the car. You regulate the sup- 
ply of carbureted air for the engine, 
by a simple pressure of the finger. 

The Rambler chain transmission 
applies every ounce of power the 

engine generates direct ' * / 

to the rear axle. ' ' ' -*i«»SsSb.MStX*_j., 

Instant control, no loss of power and mechanical simplicity 
throughout, fit the Rambler for driving over country roads in 
all kinds of weather. 

Write for the Rambler catalogue illustrating and describing 
the different models. 

Surrey, Type One, illustrated above, complete with lamps, tools, etc., 
$1,200.00. Cape Top, $100.00 extra. Other models $650.00 to $3,000.00. 

Thos. B. Jeffery (St, Co. 

Main Office and Factory, Kenosha, Wis., U. S. A. 

Branches: 




Boston, 145 Columbus Ave. 
Philadelphia, 242 N. Broad St. 
Milwaukee 457-459 Broadway, 




Chicago, 302-304 Wabash Ave. 
New York Agency, 134 W. 38th St. 
Agencies in other leading cities. 




See Your Hair Grow 



GRAHAM'S 

Glass Vacuum Cap 

TRADE MARK 

The transparent " PNEU-VACU " 
CAP gives you an opportunity to watch 
the process, and when you have caused a 

food, healthy, red glow in the scalp you 
now vou have brought the blood to the 
Bcalp again and that it will do the work 
nature intended. It nourishes the hair 
follicles and in duces a healthy growth that 
has long been dormant. You cannot 
•VERDO the matter, or worse still, not 
keep up the stimulation long enough. 

SOLD UNDER BANK GUARANTEE. 

Booklet on request. 

Vacuum Cap- Appliance Co 

Suite 910 Downing BltJff. 
NEW YORK 
CITY 




The Way to be a Thinker 

is to getin touch with thinkers. All the world's 
prizes are captured by those who have seasoned 
their energy with the spice of originality— and 
originality means the habit of clear and fresh 
thinking. Even the best of us have a tendency to 
fall into mental ruts, to go plodding on year after 
year, in the same track, to do things without know- 
ing precisely why. The way to keep alive, the way 
to be original, the way to be a success, is to talk 
with brainy people and to read books that make 
you think. That's the reason 

The New Science Library 

is a cure for mental paralysis. It contains the best 
work of Darwin, Huxley, Spencer, Tyndall and 
great leaders of modern thought. It will tell you 
what the famous Darwinian theory is ; how the 
planets areweighedandtheirmotionscharted; what 
radium is; how liquid air is made and used- and 
ten thousand other interesting things. It is a work 
to be read and enjoyed, for it is written in a clear 
and interesting style — not abstruse or technical. 
The work consists of sixteen superb volumes, hand- 
somely printed and bound. 

84= Page Book FREE 

If you mail us the coupon below at once, we will 
send full information about the New Science library, 
and how you may get it at half price and on the In- 
dividual Payment Plan, by means of which you can 
arrange the payments to suit yourself. 

At the same time we will send you a copy of our 
handsome 84-page book, "Some Wonders of Sci- 
ence." This book, containing articles by Huxley, 
Tylor, Proctor and Ray Stannard Baker, is so bright 
and interesting that you will read it from cover to 
cover, and when you have read it you will wonder 
how you ever could have thought science dry and 
dull. Each copy is beautifully illustrated and 
printed. As long as the edition lasts, we will ex- 
change a copy of it for the coupon printed at the 
bottom of this advertisement. 

Public Opinion 

40=60 E. 23d Street New York 



Sci. Am. 10-7 EXCHANGE COUPON 

Good for one complimentary copy of "Some 
Wonders of Science," if mailed at once to Public 
Opinion, 44-60 East 23d Street, New York. 

Name 

Street. , 

City and State 

We will send, at the same time, full particu- 
lars of our New Science Library and our Intro- 
ductory Half-Price Offer. 




Send the Name of Your Car 

or engine, and we will send lull infor- 
mation about the Apple Auto- 
matic Sparker. The best storage 
battery cnarger for automobile, launch 
or gas engine. Address, 

The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 



UNIVERSITY 
SHOE 

(Trade-Mark.) 
Heaviest oily grain leather— tan col 
ored. Watertigb t construction. Com 
f ortable and n early indestructible. 
Send for pamphlet. 

J. P. TWADDELL, 
1310-1213 Market St., Philadelphia 





See How Easy It Is 

to clean your auto or carriage with the 

IDEAL CARRIAGE WASHER 

No Splashing. No Cold Hands. Saves 40/£ 

Water. Saves 60$ Labor. Impossible to 

Scratch or Injure the Finest Finish. Keeps the 

Varnish Glossy and Bright. 

Price, delivered, Is $8.00 each. 

Send to-day. You will need it to-morrow. 

IDEAL CARRIAGE WASHER CO. 

148 Lenox St., Rochester, N. Y. 



J«Hfll&0RBitn 

IRlNDCltoSfilS 

15 lo SI South Clinton Street. 
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